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Art. L On the Theory of the Dead Escapement ^ and the 
reducing it to practice for Clocks* with Seconds and longer 
Pendulums. By B. L. Vulliamy, Clock-maker to the 
King. 

Strongly impressed with the great practical superiority of 
the dead escapement, when pwperly constructed and executed, 
over every other for clocks with seconds or longer pendulums, I 
have taken much pains to ascertain whether any rule of general 
application has been laid down by different authors who have 
written on the theory and practice of clock work, to determine the 
distance between the center of the escapement wheel, and the 
center of action of the pallets, which, as jjj^r as relates to the theory 
of the escapement, is of the utmost importance, and not the less 
so as regards reducing that theory to practice; and g^enerally 
for determining the relative proportion of the parts of the dead 
escapement as usually made for clocks. I regret to add, that my 
inquiries have not been attended with the success the importance 
of the subject, (as connected with the accurate measurement of 
time by clocks.) had induced me to expect. 

The merit of the invention of the dead escapement is, I believe, 
unquestionably due to that celebrated clock-maker, George Graham, 
F.ft.S., but unfortunately he left no written description of it that 
You XVI. B 
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On the Theory of 

I am aware of, and -the chief mention I have found of the principle 
of his escapement is in the works'^bf the French authors 

Thiout Faine, in his Traite de VHoHogerie, 4to, Paris, 1741, on 
the subject of Escapements, Vol. 1st, page 103, thus expresses 
himself Fig. 19, (Plate 43, Vol. 1st,) is a dead escapement for 
clocks, as made by Mr. Graham, clock-maker, of London. The 
rule I have discovered^for making it, and which I apprehend to 
be a good one, is to place the center of the anchor at the distance 
of one diameter of the wheel from tlie wheel,** (that is a diameter 
and a half of the wheel from its center,) as shewn in the figure. 
The center of the anchor must be placed upon the perpendicular 
line, passing through the center of the wheel, and the wheel cut 
into thirty teeth, beginning from the above-mentioned perpendi- 
cular line ; and the teeth which suit the best must be chosen to 
determine the place of an arc drawn from the center of the anchor 
upon which to form the pallets, which must be so made that the 
seconds hand does not recoil.** Here follows a description of the 
action of the escapement. 

From the above it is evident, that M. Thiout’s knowledge of 
this escapement was very limited. * 

The subject of the dead escapement is entered into at some 
length by F. Berthoud, F.R.S., of Paris, the author of several 
horological works* In his Essai sur V Horlogerie, 4to, Paris, 1763, 
Tom. 1, Premiere Partie, Chap. xxi. No. 397, page 129, he thus 

* I fully expected some account of this escapement in the Transactions of 
tlie'Roy^l^ociety, of which Mr. Graham was a member ; but by reference to 
the In^x of the transactions, there is no mention of Clock Escapements ; at 
which 1 tfm the more surprised, as theie is a communication from Mr. Graham 
on the subject of his invention of the Mercurial Pendulum, and the mea- 
suring the lengths of pendulums at different places. Mr. Graham Uk 
immediate successor to Tompion, and the art of Clock and Watch-making is 
so much indebted to him for its advancement, that I consider it due to his 
memory to insert tlie following memorandum. 

He was born in 1675, was elected an Assistant of the Court of the Company 
of Clock-makers of the city of London the 18tb April, 1716, and served the 
office of Master of the Company 1721 and S3 ; was elected a Fellow of the 
Royal Society the 9th March, 1728, and died the 16tb November, 1751. His 
remains were interred in the aisle of Wesminster Abbey. 
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the Dead Escapement. 

expresses himself : “ 397* The distance between the center of 
the anchor of the escapement and the center of the wheel, depends 
upon the arc the pendulum is required to vibrate ♦ ; if it is to 
describe large arcs of 10®, for example, then the center of the 
anchor must be at B." See Fig. Plate L (Berthoud, Fig. 8, 
Plate XV.) 

398. “ But if, on the contrary, it is to’describe a short arc, of 1® 
for example, the center must be at a. See Fig. 2, Plate I. (Ber- 
thoud, Fig. 10, Plate XV.) at the distance of about a diameter and 
a half of the wheel A from the center of the wheel f ; observing in 

♦ This is not perfectly well expressed, as by the arc the pendulum U re- 
quired to vibrate, might iu tbis^^e mean the arc the pendulum must describe 
to enable the pallets to cacajje ; or, in other words, the quantity the penduluni 
is led by the action of the wheel upon the inclined planes of the pallets, and 
not the total arc of the vibration of the pendulum ; (at Nos. 399 and 400, 
M. Berthoud describes the difference between the total arc of vibration of 
the pendulum, and the arc led by the action of the wheel upon the pallets,) 
neither is this j correct statement, for the quantity the pendulum is led by 
the action of the wheel upon the pallets, depends upon the angle of lead of 
the pallets, or the length of their iiscliued planes ; as well as upon the distance 
between the center of actit)n of the pallets apd center of the wheel, and con- 
sequent number of teeth the pallets take over. In illustration of this, (see 
Fig. 3. Plate H.) to tlie same wheel are applied two pairs of pallets, which, 
taking over a different number of teeth of the Wheel, are consequently at 
ditfereiit distances from the center of th^ wheel ; and yet from the difference 
of the angle of lead of the pallets, the pendulum will be led an equal quan- 
tity of ttic*aclion of the wheel upon either pair of pallets ; the difference be- 
tween the angles of lead of the pallets compensating for the difference between 
the distances attvhich each pair of pallets is placed, from the wheel. 

In the figure the four triangles, B S. C, D A F W G, and H W I, which 
express the angles of lead of the pallcU, are drawn equal to one another, and 
eqtiil to the triangles KAh< and N WM, also equal to one another, which 
abew the quantity Uie penduluni is led by the action of the two pair of pallets, 
on each side of t^ie perpendicular line A X, 

t I believe tliat Mr. Graham,^ Mr. Shelton* who worked with him, and 
most of the clock^makers of that period, who trod in the footsteps of 
Mr. Graham in the construction of their seconds pendulum clocks, (the scape 
wheels of which were necessarily cut into thirty teeth,) made their pallets take 
over eleven, twelve and thirteen teeth of ihe wheel ^ and the distance between 

B 2 
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both ca8e$» that the opening of the compass that describes the rests, 
or circular faces of the pallets, is such that drawing a line from the 
point 6, Fig. 1, Plate I, through the center B of the anchor, and 
drawing upon its extremity 5 a line z A that shall pass through 
the center A, of the wheel ; these lines are so situated that the 
line z A shall be perpendicular to the line 5 B * ; and by the same 
rule, if the anchor is plac&d at the pallets, or inclined planes, of 
the anchor should act upon the wheeUat the points e f; this un- 
derstood, the portions of the circles 1 C, 3 D, Fig. 2, Plate 1. (M. 
Berthoud tranfers his description to Fig. 10 of his work,) must be 
drawn of the same radius a C ; and in the same manner 2, 5, and 
6, 4, taking care that the space, or thickness, C 5, 6 D, between 
these portions of circles, is a little less than half the interval be- 
tween the teeth of the wheel- ' 

‘‘ Now, to determine the inclination of the planes, from the 
center a, Fig. 2, draw the straight lines a /and a g, forming the 
angle/ a g, being half the angle the pendulum is required to be 
led t ; through the points 2 and 1, where these lines intersect the 
arcs 2, 5, and I, C, draw the straight line 2, 1, which gives the in- 
clined plane 2, 1, by a similar operation the inclined plane of the 

the centers was one diameter of the wheel iu the case of taking over eleven 
teeth j about one and a half diameter iu the case of taking over thirteen 
teeth j and between one diameter and one diameter and a half in the case of 
taking over twelve teeth. The French clock-makers, who copied Graham’s 
escapetnen^ followed nearly the same rule. 

♦ (See Fig. I* Plate I.) In the case of the anchor, whose center of motion 
is at B, IVJ. Berthoud determines the center of action of his pallets by the 
intersection of two tangents drawn from the points where the circle of the 
ic^er rest of the pallets prolonged intersects the circle that circuinscrib^ihe 
Wheel. By this mode the two centers are nearer together* than they ^fetd 
have been, had he determined their distance by tangents drawn from the 
points where the circle of the enter rest Intersects the some circle. 

Ibat the points found by the intersection of tangents drawn from either of 
theta points is not the proper center of action of the pallets, will be shewn 
hareufter,— in the one case the centers are too far apart; in the other case 
they are too near together. 

t See note, page 3. 
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other pallet is obtained. There are severarother practical methods 
which are easy of application, but difficult to explain.” 

And again, at Nos. 1324 and 1325, page 449, (in what follows 
the ’scape wheel is supposed made, and the original text is 
abridged, such parts only being trajislated as immediately relate 
to the laying down of the lines of the escapement,) “ To draw the 
anchor piece of the escapement,” (Berthoud here supposes the 
drawing to be made upon a brass plate, and the dis*tancc between 
the centers already determined,) “ the distance on the pillar plate 
between the center of the scape wheel and the center of the verge 
of the pallets must be taken : from the center a of the anchor, see 
Fig. 3, Plate L (Berthoud, Vol. ii. Plate XXllI. Fig. 3 ; part of 
Berthoud*s figure is omitted, no more being drawn than immedi- 
ately relates to the text,) the line a h must be drawn just to touch 
the circumference, h c, of the wheel ;* if from the point b, where 
the two lines touch each other, the radius B 5 is drawn, it will be 
perpendicular to ba (as may be geometrically demonstrated,) and 
conformable^ to mechanical principles the action of the wheel 
upon the pallets should be at the point b; consequently, a 6 is the 
length to be given to the arm pf the anchor, to enable the wheel 
to act upon the pallets in the most favqurable manner possible.” 

132(3. ** Place the wheel iii the plate with its center on the point 
B, then place one of the points of a pair of compasses on the 
center a of the pallets, open the compasses to the quantity ac, ^ 
and turn the wheel on the center^B, until the front of one of its 
teeth meets the other point of the compasses on the circle of the 
wheel at b ; that done, keep the wheel immoveable, transport the 

* From this it would appear, that KI. Berthoud's plan is to determine the 
diyapcc of the two centers from each other oil the plate of the clock, and 
thffrlo adopt his escapement to those distances ; which, as the number of the 
teeth of the wheel is regulated by the lciig;th of the pendulum, to preserve the 
angles B 5 A, B G A,. geAy ar.dg/A, Fig. 1. Plate I. right angles, cats 
only be done by making the pallets take over a greater or lesser number of 
teetb, or, if necessary, by altering the size of the wheel ; or, if this egnnot 
be done for went of room or any other cause, then, and quite contrary to his 
leading principle, the angles B 5 A and B G A, must be increased or di^ 

minisbed. 
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other point of the compasses to the other side, and see if it will 
reach the back of the point of another tooth at c: if it does not, 
the opening of the compasses must be varied until it reaches from 
the center o, at the same opening the points of the two teeth, the 
nearest to the points c and b : ‘draw the portions of circles 6 f, cp, 
which will represent two of the circular faces of the pallets* ", 

1327. To.find the other two circular faces, the opening of the 
compasses must be altered in such a manner, that the teeth of the 
wheel having advanced a quantity equal to half the interval be- 
tween them, they pass a second portion of a circle drawn from the 
same center a, and intersecting the circle of the wheel ; but as 
that may equally be done by opening or closing the compasses, a 
quantity equal to the space between two teeth, it is preferable to 
use that of the two openings which will occasion the distance of the 
lines from the center to vary the least from the points c and 6, 
which points are to be varied from as little as possible. That done, 
trace the other two faces of the pallets ds and e(/f, which are 
here by preference drawn within the others, to diminish the space 
the anchor has to move, and, consequently, the friction of the 
pallets. In this manner arc descriljcd the four circular faces of 
the two pallets, placed in such a manner, as to let the teeth of the 
wheel alternately escape as the pallets approach and recede from 
the center of the wheel by the action of the pendulum.” 

1328. “ The length of the pajllets is regulated by the quantity of 
the angle of lead that is to be given to the escapement, which we 
will here suppose of 5® on each side,. or lliereabouts.” 

1329. (This part is very much abridged in the translation,) 

To describe the angle of escapifraent, prolong the line a 6, to /. 

See Fig, 3, Plate I, and draw the angle /a gr of 5°, the point d, 
where the line ag intersects the inner circular face of the paiRt, 
determines the length of the pallet ; for the wheel in passing the 
pallet, causes U by its action on the inclined plane, to describe an 

♦ This is not correct, because cp, Fig. 3 . Plate I., is not a face of tbc 
pallet. 

t This again is Incorrect 5 d 5, Fig. 3. Plate 1, is not a face of the pallet, 
and cannot i>e considered 'as such. 
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angle of 5^ to have the inclined plane^ draw the line d b passing 
through the points d and b where the straight lines a/ and ag 
which form the angle g a/ intersect the portions of circles ds 
and b tr 

1330. ** To draw the inclined plan^ c e, it is to be observed, that 
as the pallet d 6 is drawn 5® within the circle of the wheel, it 
follows that the pallet c must be situated without tliQ same circle, 
and ready to come into action as the other pallet escapes from the 
wheel. Prolong the line « c to A, and draw the angle A a i*of 5o, 
which will determine the measure of the inclined plane c e; 1t only 
then remains to draw the line ce, whicli passes through the points 
c and e, where the straight lines a h and a i intersect the portions 
of circles cp and eq: thus will be given the inclined plane which 
is to terminate the pallet, and so situated, that when the tooth 
C shall have led the pallet without the circle of the wheel, n quan- 
tity equal to an angle of 5% the pallet c c shall also be led an angle 
of 6®, and within the wheel ; consequently, when the tooth r shall 
have led the jJallet to escape, the pallet c will have described an 
angle of 5^, whence it follows, that the total lead of the escape- 
ment will be 10^^ 

V Tliis is a luistakr ; the total quantity the pciululiim is led being an angle 
equal to the angle of lead of either of the pallets ; (it is supposed that the 
angles of the two pallets are equal to one another, as they ought to be,) and 
the pendulum is led nearly an equal angle, ascending and descending on each 
side of zero, (or the perpendicular line on the degree plate,) by each pallet 
alternately; but the advance of the \%hccl, and consequently the friction 
upon the inclined planes of the pallets, is not uniform during tlio ascending 
and descending of the pendulum at each vibration, but exists upon a greater 
proportion of, and is consequently grekter upon, the pallets as the pendulum 
ascends than as it descends ; for, supposing the inclined planes of the pallets 
di«i!i|d at that point which the extremity of tlie tooth of the scape wheel 
has reached when the pendulum is perpendicular, the portion of the inclined 
planes the tooth of the wheel acts upon, as the pendulum descends, is less 
than the portion acted upon as the pendulum ascends. 

It is possible to make the inclined planes of the pallets so long, that tlie 
angle of the total vibration of the peudnliim will not exceed the angle of lead 
of the pallets, in which case it will bo visible that the total angle the pen- 
dulum is led is only equal to the angle of one of the pallets. 

M. Berthoud has fallen into the same error at No* 399. 


To 
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t33U ** TIm escapement thils drawn will be a dead escapement, 
because it is formed of portions of circles concentric to the point 
A (396) but,” ^c. 

To illustrate as much of the aboye as refers to the irregularity of the friction 
upon the pallets, suppose Fig. I . •Plate If. the pendulum at rest, and per- 
pendicular upon the line X W, bisecting the angle Y X Z, (which angle is 
equal to the angles B X P and D X Q of lead of the pallets,) and the lines 
A B and CD the inclined planes of the pallets ; the dotted lines £ £ and G H 
will represent the lines of the inclined planes, when the pendulum subtending 
the Una X Z is led to the extremity of the lead one way ; and the dotted lines 
1 K and L M the inclined planes when the pendulum subtending the line X V, is 
dt the extremity of the lead in the other dissection, (it cannot be too often 
repeated that the angle of lead mnst not he compounded with the angle of 
vibration,) and the points N and O, where a supposed circle circumscribing 
the points of the teeth of the wheel intersects the inclined planes A B and 
C D, are the points upon one of wbicli (determined by the pallet from which 
the wheel has last escaped) the wheel will be in contact with the pallet, when 
the pendulum having advanced half the angle of lead subtends the perpen- 
dicular line X W. Now it is visible that the portions N A and O D of the lines 
A B and C D, which are the parts of those lines the teeth of the wheel act 
upon when the pendulum ascends, are greater than the lines N B and O C, 
which are the portions the teeth of the wheel act upon when the pendulum 
descends ; consequently, the velocity with which the wheel advances is not 
equal during equal portions of the lead of both pallets. 

By altering the shape of the inclined planes of the pallets from straight 
lines to portions of circles, the advance of the wheel may be made nearly pro- 
portional to the advance of the pq»idulum. Suppose, Fig. 1. Plate II., the 
pendulum to subtend the perpendicular line X W, and consequently to have 
vibrated half the angle it is led, and the inclined plane of the pallet in- 
stead of being the straight line D C, to be a portion D T C of a circle, passing 
through tl^e three points D, S, (where^the radius R V bisects the arc M G of a 
supposed circle circumscribing the wheel,) and C ; the consequence resulting 
from giving this shape to the pallets will be, that the wheel will have advanced 
to the point S half its total advance, and have acted upon very nearly half the 
surface of the pallet, when the pendulum has vibrated half the angU it is led ; 
for the portion C S of the circular face of the pallet upon which the wheel 
has acted during its advance from the point G to the point S, is less than the 
portion S D of the pallet upon which it must act during its advance fi'om S to 
by the quantity S T ; which dllTerence between tli© arcs C S and S D is v«ty 
triRiqg when compared with the ditTerence between the straight lines C O and 
0 U| which form the inclined plane C D. The 
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The late Mr« Cummin^, F. R.S. E.^ in his Elements of Clock and 
Watch Worky London, 1766, page 43, No. 176, states, that Graham 
made his pallets take over twelve teeth. In his Plate II., in which he 
represents the dead escapement drawn very large, and in detail, Mr. 
Gumming places the centers at the distance of exactly one diameter 
of the wheel apart, and makes the pallets take over eleven teeth : 

The same effect takes place iu the pallet AU, but, from the relative situation 
of the parts, in a much less ; the circular face of the pallet requiring 

to be a portion of a much larger circle : and here it is worthy of notice, that 
the faces of the two pallets being portions of different circles, the one is, in 
fact, a longer line than the other, and consequently with circular faces as 
just described, there is moro friction on one pallet than on the other; and 
inoi*e on both than when the acting faces are strai|kt lines. 

The proportional advance of the wheel and pallets was probably considered 
by Mons. L. Berthoud, (chronoinetcr-inaker lo the French Navy during the 
period of the Republic,) of great importance in the case of the dead anchor 
escapement when applied to watches ; he having given this shape to the paU 
lets of some of his box marine chronometers, that I have had an opportunity 
of seeing. « 

The friction is also unequal upon the rests of the pallets, without regard to the 
shape of the inclined planes, whether^straight or curved : forthe arc of vibration 
on each side of zero on the degree plate must necessarily subtend equal angles, 
and the angles of lead on each side of zero being also equal, it necessarily fol- 
lovvsthat the angles of rest must be equal ; but the rests of the pullets being at 
unequal distances from their center of motion of a quantity equal to the thick* 
ness of the pallet, it also follows that, though the arcs which subtend the angles 
of rest subtend equal angles, yet that onc*of them must necessarily be larger 
than t h other, being a portion of a larger circle ; and consequently the fric- 
tion greater upon the one than upon the other ; the dilfercuce, however, is 
very small, and this is an evil that from the construction cannot be avoided. 

It is scarcely necessary to add, that fer the clock to be in beat, it is^equisite 
not only that the angles the pendulum is led should be equal, but that the 
angles of rest on the circular faces of the pallets should also he equal ; other- 
wise the total angles of vibration on each side of zero on the degree plate, 
(which represents the perpendicular Hue when the pendulum is at rest,) will 
not be equal, and, consequently, not be performed in equal times. The 
above observations will, I believe, be found to be of universal application in 
this construction of the dead escapement. 

For further illustration on the subject of the angle of lead, see Astro- 
nomical Observations/' by the Rev. Wm. Ludlam, 4to., Canibridge» 17^9^ 
nbte, page 06. 
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from the center of tlie wheel considerably leas than a quantity equal 
to one diameter of the wheel ; and that when the pallets take over 
twelve teeth^ the distance is considerably greater than one diameter 
the wheel. Also by reference to Fig, 6, that when the pallets 
take over eleven te^^ the distance is exactly (or very nearly so) 
one diameter ; and when they take over thirteen teeth, a little more 
than one and a half 41^ni6ter of the wheel. It is unnecessary 
to make any remarks on the continuation of the description of 
** Graham's dead beat,” with regard to Berthoud’s rule, after the 
notice that has been taken of Berthoud’s account of the dead es- 
capement at the beginning of this paper. In the representation of 
Graham’s Escapement, in Rees, Plate XXXII. Fig. 4, before men- 
tioned, the center of the pallets is placed at one diameter of the 
wheel from the center of the wheel, and the pallets take over 
eleven teeth. In the representation of the anchor escapement, 
Fig. 3, thoipallets take over ten teeth, and their center of motion 
is less than one diameter of the wheel from the center of the wheel. 

It may be considered requisite, in reference to the subject, that 
some notice should be taken of the escapement under the denomi- 
nation of “ Modification of the (kad beat, by Grinion," described 
immediately after Graham’s dead beat. I shall content myself with 
observing that Mr. Grinion describes his dead escapement as con- 
structed on the same principle as I. A. Lepautre states Graham to 
have made his, (see page 10^ and Fig. 2, Plate II.,) with the rests 
of the pallets at equal distance from their center of motion, and 
with the center of the pallets placed at the distance of one diameter 
of the scape wheel from the center of the wheel. In the figure (see 
Fig. Si Plate XXXII., Rees’ plates,) the pallets are represented 
with the angle of lead of both pallets entirely within the periphery 
of the circle of the wheel ; with the pallets so constructed, the 
point of the tooth of the wheel would drop on the rest of the pallets 
at a very considerable distance from the inclined plane, and, con- 
sequently, the friction be very much increased ; and, moreover, 
the pendulum must vibrate a very long arc, to enable the 
pallets to escape at all. 

s, M BennaVs dead beat,” represented Fig. 7, is alsoJn the same 
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case with the angle of lead of both the palletSi entirely within the 
periphery of the circle of the wheel; 

I apprehend a very general and correct rulct and one easy of 
application, for determining the distance at jAich the centet of 
action of the pallets ought to be placed frOT^'the centet of the 
scape wheel, and for drawing the lines of the dead escapement, may 
be given. 

Having determined the diameter of the wheel, the number of its 
teeth, and the number of the teeth of the wheel the pallets are to 
take over, draw a circle circumscribing the points of the teeth of 
the wheel, and upon this circle at the proper places as determined 
by the opening of the pallets, mark the thickness of the pallets, 
which, making no allowance for drops, should always be half the 
space between two points of the teeth foy each pallet ; that done, 
draw two straight lines between the points that mark the thickness 
of the pallets upon the circumscribing circle ; these lines will be 
chords to the portions of the circle they subtend ; prolong these 
two lines until they intersect each other ; the point where they 
meet will be the proper center of motion for the pallets. Next, to 
describe the circular faces ofthe*pallcts ; from the center of motion 
as above determined, draw portions of two circles that shall in- 
tersect the circle circumscribing the wheel at the four points which 
mark the place and thickness of the pallets. The angleoflead 
which is quite .optional must then bc^cletermined — this is done by 
drawing two lines from the center of action'oflhe pallets ; the one 
within and the other without the lines by which the said center 
was found, and forming with those lines two equal angles : the 
angle of lead determined, it now oiily remains to draw the irfriined 
planes or acting faces of the pallets ; this is done by drawing two 
diagonal lines from the upper to the lower points of intersection of 
the lines forming the sides of the two angles of lead, by the circular 
faces of the pallets. 

To illustrate this further, suppose ABC, Fig. 1, Plate IH, a 
scape wheel of six teeth, to which it is required to apply a pair of 
dead-beat pallets, winch are to take over two teeth, or what is the 
san&ie thing, occupy the portion of the circle coutaiaed between 
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three teeth ^ ; circumscribe the points of the teeth of the wheel by 
a supposed circle Y E Z, divide each of the spaces D E and E F 
between the teeth P E and F into two equal parts at G and H, 
draw the straight Imes D G and F H and prolong them until they 
meet at I ; the poiilR will\be the proper center of motion for the 
pallets ; from the center I draw the two portions of circles K L and 
M N, intersecting the circumscribing circle at the points DG and 
HF, the circular rests of the pallets^ will be a portion of these cir- 
cles ; the inner rest of the smaller, the outer rest of the larger 
circle. To “determine the angle of lead of the pallets, prolong the 
two lines IHF and IG D to O and P, and from the point I draw 
theltwo straight lines I Q and I U, forming the two angles O I Q and 
RIP equal to one another, and, from the points F and S of inter- 
section of the sides of the angles by the portions of circles K L and 
M N, in the one angle, and the points D and T in the other ; 
draw the straight lines F S and D T these will be the inclined 
planes or faces of the pallets. 

As this mode of proceeding would be very difficult, not to say 
impossible in practice, except in the case of largo wheels, on ac- 
count of the little distance, the points ibqt determine the thickness 
of each pallet are from each other ; the preferable mode is, after 
having determined the place of the pallets upon the circumference 
of the wheel as above described, to draw from the center X of the 
wheel, Fig. 1, Plate III, thc^two lines X U and X y, bisecting the 
aresFH and DG which mark the thickness of the pallets; and 
from the points V and V where those lines intersect the circle, to 
raise the two perpendiculars V W and V W, which lines will be 
tangebts to the circle ; and th^ done to draw the lines F H I and 

♦ It may be worth while to notice,'as a general rule, that a pair of pallets 
always occupy the space or portion of the circle contained between the num- 
ber of the teeth they take over end one more, thus taking over two teeth they 
require the space contained between three teelli ; were they to take over ten 
teeth, they would occupy the space contained between eleven. The reason 
is evident ; in the one case the thickness of the pallets fs without the teeth 
and the other within, and the thickness of each pallet being equal to half a 
space, the thickness of the two together must be equal to one entire space ; 
no allowanoe, as before observed, being made for dross. 
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D G I parallel to the two lines V W and V W, and the point I where 
they meet will be the center of motion of the pallets, and must be 
the same originally formed ; for a chord will always be parallel to 
a tangent touching the same circle, when the tangent touches the 
circle at a point equidistant betweeh the %fo points where the 
chord meets the circle ; and that is the case here, for, by the con* 
struction of the figure, the angle X V W is a right suiglCf and the 
angles VXF and VXII equal angles. The chord HF being 
parallel to the tangent VW, it follows that the line 01, which is 
the chord H F, prolonged, must be parallel to the same tangent 
V W. A similar demonstration will apply to the chord DG. 

That there is but one proper place for the center of motion of the 
pallets, and that it is the point found as above described, will be 
evident when it is considered, that for the pendulum to bo led an 
equal quantity by the action of the wheel on each pallet, (the in- 
clined planes of which must be of equal length, otherwise the action 
will not be the same on both,) it is requisite, making no allowance 
for drop, that at the instant the wheel has advanced a quantity 
equal to half the space between two of its teeth, the lead of the 
pallet should be completed, anch that the tooth which has just led 
the pallet to the extremity of the angle of lead of the pallet, should 
quit the pallet ; and, at the same instant, the other pallet should 
present itself in such a situation, that another tooth of the wheel 
may come into action with it; that when that tooth shall have ad* 
vanced the same quantity as the preceding, that it shall also have 
led the other pallet which it has acted upon to the extremity of its 
action of lead ; and have brought the first-mentioned pallet into a 
situation to receive the following tcolh of the wheel to that by 
which it was previously led. 

This can only be the case when the lines 1 0 and IP which pass 
through the circumscribing circle, intersect it at the points which 
determine the thickness of the pallets, which, from the construction, 
it is evident in this case they do. By reference to the figure it will 
be seen, that in consequence of the angles 0 I Q and FIR being 
e^ual to one another, and the sides I O and 1 P of the same angles 
intersecting the circumference of the circle at the points H F and 
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G D) (equidistant each to each from the point 1), where the circles 
forming the circular rests intersect the circle circumscribing the 
points of the te^th of the wheels the pendulum is led a quantity 
equal to each of those angles at each vibration. Fori supposing 
the wheel advancing,'' at the'jmoment the tooth 2 has reached the 
extremity of the inclined plane of the pallet A A, the point S of the 
pallet will have reachechthe point 11, and the point T of the pallet 
BB will have reached the point G„ ready to receive the tooth 1, 
which at that instant will drop upon it ; and when, by the action 
of the tooth 1 upon the pallet BB, it is returned to its former 
place, the point F of the pallet A A will be ready to receive the 
tooth 3, which will at that instant drop upon it. 

To render the above demonstration as apparent as possible, the 
wheel has been drawn with only six teeth, because, supposing a 
wheel even of the size of the wheel in the figure, with thirty teeth, 
(the number for a second pendulum), in which case the pallet 
would be only one-fifth of their present thickness, the portion of the 
circle the chord would subtend would be so short, and conse- 
quently the space between the chord prolonged and the tangent so 
small, that the distance between the points I and W would be 
much less apparent. Iif the case of a scape wheel of the size 
usually employed in seconds pendulum clocks, in laying down the 
lines for the purpose of determining the distance between the two 
centers, it will be sufficient^ unless when very great accuracy is 
required, to draw two lines, bisecting the points which mark the 
thickness of the pallets upon the circle of the wheel, and upon 
those lines at the points where they intersect the circle of the wheel, 
to rais^is two perpendiculars and*to take the point where these per- 
pendiculars meet, as the center of motion of the pallets. 

Were the center of motion of the pallets placed higher or lower 
than the proper place, as above determined ; See Fig. 2 and 3, 
Plate III, in both which the angle of lead is drawn the same as in 
Fig. 1 . In the one case, the action of the tooth of the wheel upon 
the inclined plane of the pallet AA, See Fig, 2, (here the center of 
motion of the pallets is raised), would lead the pendulum an angle 
lees then the angle of lead 0 1 Q, as drAwn, by a quantity equal to 
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the atig^le OIX, atid consequently the point T of the lineTD, 
or inclined plane of the pallet BB, instead of having advanced a 
sufficient quantity to meet the tooth 1 at the point G, will only 
have advanced to H, and the point of the topili 1 would drop upon 
the inclined plane H K of the pallet*between H and P, and the 
pallet advancing with less rapidity than the wheel they will meet 
nearer P than H *. 

In the other case (the centef of motion of the pallets is dropped 
nearer to the center of the wheel) the action of the wheel upon the 
inclined plane of the pallet A A, Fig. 3, Plate III, would lead the 
pendulum, an angle exceeding the angle OIQ of lead already 
drawn, by a quantity equal to the angle I O X, and consequently 
the pallet BB will be led so much too deep into the wheel, that the 
point of the tooth 1 instead of dropping safely upon the pallet, 
will drop upon its circular rest at a very considerable distance 
from the point H f. 

It would be impossible for any clock to go with the pallets 
shaped, as drawn Fig. 2.ancl 3, Plate III ; but it does not follow 
that pallets could not be made, pjreserving the same centers of mo- 
tion, which would perforrA ; and, at first sight, and upon a small 
scale, appear as mathematically correct as the escapement drawn 
Fig. 1, Plate III. Such pallets are represented Fig. 2 and 3, Plate 
IV, applied to similar wheels ; taking over the same number of 
teeth, and acting on the same centers^as in Fig. 2 and 3, Plate HI. 
These pallets will be led an equal angle by the action of the 
wheel on each pallet, and lead the pendulum an angle equal to the 
angle it is led with the center of action of the pallets in its proper 
place, as in Fig. 1, Plate III. 

* The effect that would result ill practice from the tooth dropping on the 
inclined plane of the paJfet, would be to cause the scape wheel, and come* 
quently the whole train of wheels, to recoil •, an evil subversive of the prin- 
ciple of the escapement. 

t The effect produced by the tooth taking more hold on the circniar rest 
than la absolutely necessary for safety, is to considerably increase the friction 
on tha In practice tlu* tooth should drop just on the circular rcst^ and 
no more. 

VOL.XVI, 
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This effect is produced iu Fig. 2, Plate IV, by increasing the 
angle of lead of the pallet AA, and diminishing that of the pallet 
B B ; and it will be observed, that though the two angles DIG, and 
DIE, the angles the pallets are led, are equal to one another, 
and^ consequently, that thq pendulum will be led an equal angle 
by the action of the wheel on each pallet ; yet, that the angle 
A I C of lead as drawn t)f the pallet A A, is greater than the angle 
BIG the pendulum is led, by the aqgle A 1 B, representing the dif- 
ference between the two : and the angle DIF of lead &s drawn of 
the pallet B B, is less than the angle D I E the pendulum is led, 
by the angle FIE the diderence between the two. Consequently, 
the total difference between the angles of lead as drawn, is an 
angle equal to the two angles A I B and FIE. 

A similar remark applies to Fig. 3, with this difference, that the 
same effects take place on the reverse pallets ; the angle of lead of 
the pallet A A is diminished, and that of the pallet B B increased : 
the angles BIG and DIE, the pallets arc led by the wheel as in 
the former case are equal to one another ; but the angle A I C of 
lead of the pallet AA, is less than the angle BIG the pendulum is 
led, by the angle AID: and the angle DIF of lead of the pallet 
BB, is greater than the angle DI E the pendulum is led, by the 
angle FIE; and the ditfercucc between the two angles of lead as 
drawn, is an angle equal to the two angles A 1 B and F I E. 
This alteration of the shape tof the pallets, requires a correspond- 
ing alteration in the shape of the teeth of the wheel, which must 
be longer and more undercut, and, conseciueutly, weaker than 
when the center of motion is determined as shown by Fig. I, 
PIatc*lir. 

* III tile case of the renter being placed as in Fig. 2, and 3. Plate IV. and 
.the angle of lead of the pallets supposed to be originally drawn as represented 
Fig. 1. Plate 111., the escapement will yctpei lorni, and the pallets lead an 
equal angle to one another, by the action of tbc wheel od e«acli pallet, by 
only altering the angle of lead of one of the pallets, ns orii^tually drawn. This 
i$ shewn Fig. 1. Plate IV., where the center of the wlieel and pallets arc 
placed^ and all the parts, the angles of le^id of tbc pallets excepu^d, are 
drawn as in Fig. ^ 2 . Plate IV, ; the angle of lead of the pcdlet A A is drawn ^he 
same as in Fig. 1. Plate HI.; but the angle of lead ol tbc pallet U is diini- 
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It now remains to point out the difierence between the pallets as 
drawn Fig. 1, Plate III, and Fig. 2 and 3, Piute IV. In Fig. 1, 
Plate Illy the angle of lead of the pallets as drawn, and the angles 
they are led are one and the same, and equal to one another ; and, 
consequently, the pendulum is led an angle equal to either of 
these angles by the ac^tion of the wheel on each pallet. In Fig. 2 
and 3, Plate IV, this is not the case, it is Uue the pendulum is led 
an equal angle by the action of the wheel upon each pallet, the 
angles B I C and DIE, Fig. 2 and 3, PI. IV, being in each figure 
equal to each other, hut the angles A I C and D I F of lead of the pal- 
lets, are of necessity to enable the escapement to perform, drawn dif^ 
ferent from each other, and difteivnt from the angle the pendulum 
is led ; the one being greater and the other less than that angle. 
The consequence of this is that the length of the inclined planes 
of the pallets is also very diiferent, the one being much lougcr than 
the other, which renders the fraction upon the two unequal, and 
probably in the same ratio as the diderence in their lengths, and, 
consequently, the impulse received by the pallets must, from that 
cause, independent of any other, be unequal. That this is an evil 
of the first inagniuiclu in^ the detd escapement, it would be a waste 
of time to demonstrate ; it is only sufWbient to observe, that the 

nished to an ani^le sulTiciently Binall to be led by tbc wheel au angle equal to 
thcHng;1e the pallet AA is led with its an^ledmwu similar to Fig. l.Flatc lU., 
and the two centers placed as in Fig. 2. Plate IV. 

In this figure, see Fig. 1. Plate IV., theanglCR the pallets arc led, and con- 
sequently the penJulum, though equal to one another, arc less than in Figs, 
2 and 3, same Plato, where they arc purposely made to lead angles ccpial to 
the angle led Fig. 1, Plate III., at the same time they are led angles equal to 
one another. * 

If, instead of the angle of lead of the pallet A A, Fig. 1, Plate IV. being 
drawn as iii Fig. 1. Plate III., the angle of lead of the pallet HB had been 
so drawn, the angle of the pallet A A might equally be altered to suit the 
action of the pallet BII, and similar effects would result as to the difference 
between the angles of lead of the pallets as drawn, and the angles led by the 
action of the wheel on the pallets : and consequently the angle the pendu- 
lum would he led, would he considerably greater thin in Fig. 1. IMate 111. 
Instead of less, ns iu Fig. I , Plate IV. 

C 2 
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impul$e 3 received Uy the pallets beiog unequal, the lengths of the 
avoS of vibration of the pendulum will be unequal, and, conse- 
quently, performed in unequal times 
The angles A I B *and FI E, Fig. 2 and 3, Flate IV, in each 
figure, being equal to each K)ther, it will be found in all cases, 
that the excess of the angle led by one pallet, above the angle of 
lead of the Same pallet as drawn ; will be equal to the excess 
of tlvB angle of lead, over and above the angle led by the other pallet. 

Supposing the distance between the centers of action of the 
pallets and the scape- wheel, determined as above described, see 
Fig. 1, Plate III, and lines drawn from the points where the teeth 
of the wheel act upon the rests of the pallets, to the centers of 
motion of the wheel and the pallets, they will form the one an 
obtuse, and the o||[ier an acute angle ; and both angles will differ 
an equal quantity, half the thickness of the pallet from a right 
angle. Now, Mil principle, the most advantageous point of action 
for the wheel upon the rests of the pallets, is at right angles to 
the two centers of motion ; but as it is impossible that the points 
of action on the two rests should form right angles with the 
centers, (for were the one a right angle, th€ other would be the thick- 
ness of a pallet greater or less than a right angle,) it follows, that 
the best construction is, that in which the action of the teeth of the 
wheel on both rests differs the least possible quantity from a riglit 
angle, and is that which will have the least tendency to wear : 
and as observed, by M. Bertfaoud, No. 1326, the most favour- 
able possible.’* 

4 a This is corWtIy tms in the esseof the pendulhm being supfiosed abeam, 
s aind vibrating a short angle j or in the case of a pendulum with a '^j^ry light 
l^h sutpentM on a knife edge, as manv of the old clocks were made i huSln 
practice, in thsesso ol a seconds’ pendainm, and, suit more, a two secoUds’ 
pendulum, and a heavy hob, the power of gravity wUl very neady overcoine 
ihedllbreaeeintbsimp^ iieveia«des»theiw^ua% 
^aewwdndegresihsisrsiudisiabpai^^ 

Is f0(|oirsd» 

m 4 «*» l«4 tpi* ^ Pf iliflW# Pt ^ 

bdiaiiM w Iw ttatqtttl. 
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There is a construction of the dead escapement,, in i^^hich the 
point of action of the wheel upon the rests' may be at right angles 
to the centers on both pallets^ and consequently the rests at equal 
distances from the center of motion^ of thqipallets; but in that 
case the impulse upon the two pallets is not at an equal distance 
from their center, but the thickness of a pallet further from the 
center upon one pallet, than upon the other. See Fig! 2, Plate IL 
The impulse upon the incline planes of the pallets being at an 
unequal distance from their center, is a most serious defect, and 
the cause that this construction of pallets is no longer employed 

Another advantage resulting from the mode of placing the center 
of action of the pallets as above proposed, is that the wheel will 
require to be undercut the least possible quantity ; for if the center 
of action of the pallet is raised above itS proper center of motion, 
it will cause the wheel to be more undercut than it need otherwise 
have been, to free the pallet upon the inner rest on which the 
wheel acts, otherwise the point of intersection of the inclined 
plane, and rest of the pallet will cause the wheel to recoil, by 
coming into contact with the face of the tooth of the wheel : and 
if the center of the pallets is brought lower than the proper center 
of motion, it will cause the wheel to be more undercut to free the 
pallet upon the outer rest on which the wheel acts, otherwise the 
action of that rest will occasion the wheel to recoil, (though the 
effect is very much less considcrat)le in this case than in the 
former,) consequently, the proper centre of motion of the pallets is 
the most advantageous to the shape of the teeth of the wheel : 
for, as has been before noticed, tke less the tepth of the.wheel 
are undercut, the shorter, and consequently the stronger, they 
will be> Itmay be further ^served, supposing the center of the 
pallets to bo in its proper place, that the greater the number of the 

♦ It lias been before noticed that 1. A. Le Pautre, in his Traiti 

Paris, 1^6/, page 188, mentions, that Mr. Graham made his dead 
escapement for clocks with the rests at equal distance from the center of mo* 
lloii Of tbo^palleCs, and has so represented them In the plates to hie* work. 

IldidIKert I^Uect ever having seen a clock of Mr. Graham*! with the pjsllet 
In tlhis maniier, thougli I have seen such applied in old clocks. 
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teeth of the wheel the pallets take over, the less the teeth of the 
wheel require to be undercut. It must not he concluded from 
this, that the number of teeth the pallets lake over can be too 
great, for I believe contrary to be the case, inasmuch as it is 
more advantageous in practice to communicate the impulse to 
the pallets at a moderate distance from their center of motion, 
which will be the case when they take over six, seven, or eight 
teeth ; than at a very considerable distance, as in the case whett*^ 
they take over eleven, twelve, or thirteen teeth. 

To conclude, the great advantage of the mode of determining 
the distance between the centers of the wheel and pallets, and 
laying down the lines of the escapement as above described ; con- 
sists not only in enabling^ the escapement to be made with the 
least possible drop, and consequently with the least loss of power, 
and with the action of the wheel and the friction upon each pallet 
as equal as it can be in the dead escapement made according to 
the usual construction with the wheel between the pallets; but 
on its being of general application, and equally correct whatever 
may be the size of the wheel, the^number of its teeth, or the num- 
ber of teeth the pallets afe made to take over. 

In the above, the drop of the escapement has only been men- 
tioned incidentally, and no allowance made for that part of the 
action of the escapement, \^hich by clockraakers is termed the 
drop, or beat. In the dead escapement, in common w^’lh all other 
escapements, the drop is an unavoidable evil ; and it is sufficient 
to observe, that the move correctly in principle, and accurately in 
execution, the escapement is nfade, the less will be the quantity 
of drop requisite, and consequently the less the quantity of power 
lost. 

The following observations have arisen out of the preceding 
pages, and although not immediately relating to the subject of this 
paper, are, from the relation they bear to the construction of the 
dead escapement, hero inserted : 

It has before been observed, (see note, page 3, and Fig. 4, 
Plate Um) that the quantity of the angle of lead of the ^cape- 
ment depends upon two things ; the angle of the inclined planes, 
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and the number of teeth of the wheel the pallets take over; and 
t^t the escapement may be constructed to lead the pendulum ait 
equal quantity, with the pallets made to take over a few teeth, 
and with a low angle of lead ; or with the pallets made to take 
over a greater number of teeth, and with a high angle of lead, 

, It may further be noticed, that the lower the angle of the inclined 
planes, the less will be the friction upon*them, and 'consequently 
the easier the action of the wheel upon the pallets : because tho 
lower the angle the shorter the inclined planes : and, on the con- 
trary, the higher the angle and the longei' the inclined planes, the 
greater the friction, and the more unfavourable the action of tha^ 
wheel on tho pallets. At the same time it is to be observed, that 
the less the friction on the inclined planes, the greater the friction 
on the rests. Supposing the case of hvo dead escapements, si- 
milar in every respect except the angle of lead, of which the pen- 
dulums are made to vibrate equal angles, (here the angle of vi- 
bration must not be confounded with the angle of lead,) and the 
pallets of the one constructed with a low angle of lead taking 
over a few teeth, and the pallets of the other with a high angle 
and taking over a greater number of tcyth ; there will in the first 
case be less friction on the inclined planes and more on the rests, 
and in the second more friction on the inclined planes and less on 
the rests ; and consequently, in the case of the pallets with a low 
angle of lead, of the total space S? time which is occupied by 
each vibration of the pendulum, a less portion will be engaged 
during the advance of the wheel and the giving the impulse, than 
during the action of the wheel on the rests of the pallets ; whereas, 
in the case of the pallets made with a high angle of lead, the 
direct contrary will occur; unless, indeed, which is a possible 
case, tllfe angle of load should lead the pendulum exactly half the 
angle of vibration, when the portion of time the wheel is engaged 
bn the inclined planes will be equal to that it is engaged on the 
rests of the pallets. This observation is made on the supjiosition 
that the whole vibration of the pendulum is made with equal ve- 
IqcUy, which is not the case ; but as the pendulum is acted upon 
by.tlic clock through the inclined planes of the pallets, both 
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daring itii^ascont and descent, in the arc of vibration, I do not ap» 
prebend the distinction to be very material. Now as alhirregula- 
riUes resulting from the train of wheels, must be more felt daring 
th^ period the impulse is being given, than during the period of 
rest, it follows that on that ^count a low (or short) angle of lead 
is much preferable to a high one. 

1 1 is also worthy of notice, that in the case supposed above, of 
two pendulums made to vibrate eqjml angles, by the action of 
dead escapements similar, except in the quantity of the angle of 
lead; the pendulum applied to the pallets with the high angle, 
will be much more liable to come to rest than the other, on ac- 
count of the excess of the angle ‘of vibration, over and above the 
angle of lead being less than in the case of the pallets with a low 
angle of lead. 

In a former paper, (see Vol. xiv, p. 334,) I described a new 
mode of constructing the pallets and their parts, by which great 
accuracy in the execution of the escapement is obtained. It might 
appear requisite that I should, to complete the description of the 
dead escapement, describe the meUiod of dividing and cutting the 
teeth of the 'scape wheel. But the subject of dividing and cutting 
wheels has been so fully entered into, and so much has been 
written on the subject, and much to the purpose, by various au- 
thors, who have written on clocks and watches, that it is quite su- 
perfluous to add any thing further on the subject. 


’ — — 

Akt^ y. Account of the Rpnains of a Roman Camp at 
Mitchleyy near Birmingham, By John Finch, Esq, 

[lu a lictter to the Editor,] 

SxE, Birmvtgkamf Sept, 24, 

Mitchlsv Catnp is situated three miles south^-west of Binning^ 
ham, near the village of Harborne, and is the property of the Right 
Hem. Lord CalUiorpe. It is noticed by Mr, Hutton, in bis valua- 
ble history of this town. The exterior vallum is 830 yards long, 
and wide (by a measurement made as accurately as the ground 
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wpMld admits) and enclosing about 15} acres, llie interior camp 
is 187 yards long by 165 wide, enclosing 6^ acres. It is qua- 
drangular, and pieces of ancient armour have been frequently 
ploughed up. 

The ancient vallum and fosse have! suffered much by the lapse 
of time, by the attempts of the occupiers of the farm to level the 
groun^^Wid by the unfortunate circumstaitce of the V/ orcester and 
Birmingham Canal passing through it, to make ^he banks of which 
the southern extremity of the camp has been compjetaly destroyed. 
Notwithstanding these various means of destruction, sufficient re- 
mains are still visible, by which to ascertain that the original chmp 
must have nearly approached the plan which accompanies this. 
Mr. Hutton describes a third embankment, enclosing thirty acres, 
and surrounding the two before mentioned, but I could not exactly 
ascertain it; on the eastern side, there is some appearance of it, 
but 1 am uncertain whether it is not the natural formation of the 
grpund. On the north-west, there are decidedly three banks, as 
the ground being more on a level, required an extra fortification, 
and 1 believe the entrance was on this side. At the eastern angle 
is a field, still called the/Janip Leasow, where the ancient entrench- 
ments are very distinct. 

Mr. Hutton considers this camp as the work of the Danes, but 
for the following reasons, I think it may bo considered as a Roman 
station. 

An undertaking of such immense labour could not have 
designed for temporary use.” 

In shape it exactly resembles those camps, which are usually 
considered as Roman. Those of the Danes were of the most irre- 
gular dimensions, and generally placed upon the top of an emi- 
nence. This camp is placed upon the sidc^of a hill, and is supplied 
with water, which is well known to have been considered of great 
importance by the former people. 

The Iken^ld Street runs within a very, short distance of this 
camp. From Etocetum or Wall, to Mitchtey, is 16 English, or 
ab6ut.21 Roman, miles ; from Mitchley to Alauna or Alcestcr, is 
15 and a half English, or about 20 and a half Romgn, miles. 
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Thus it vs situated nearly in the centre between Etocetum and 
Alauna t and this circumstance, together^ w^h the regularity and 
great Itrcnglli of the fortification, seem Jfcopnove, that it was the 
iatcrpiediale station between them* . 

I have iWd honour to be, Sir, 

Your most obedient humble Senrant, 



Art. hi. Observatiom on the Project of taking down and 

rebuilding Londdk S^dge^ and on the Design for the New 
Bridge by the late Mr. Reanic.| By a Correspondent. “ 

[CratiiMMid fi>om Art. VI., p. 96;#Vol. XV.] 

It JiSl« at length been detegnined by an Act * of the Legislaturep 
that the hydrometer, by which the individuals possessing property 
on each side of the Thames between London Bridge and Teddington, 
have during many centuries regulated the height and strength of 
their respective wharfs and shores, is to be removed; and the 
waters of this great river are to be let loose again by the demo*» 
lition of the dam of London Bridge, not.to sap and overflow wastes 
and desert lauds, but fields, gardens, and towns thionged with 
human beings* What will be the depth of the channel these 
waters, ungovernable from their increased power, will hereafter 
scoop cut, and what they will carry with them ? What will be 
the declination, speed, and windings of their course, and height at 
extraordinary high tides ? What the deceases from the danips, 
aqueous vegetation and insects, which^will arise from a frequent 
saturation of the low lands with wateil^^ What will be the spread 
of pestilent filth from the seweis of ]^don on this river’s flat 
banks, aluChe ebbing of the tideb^-are questions to which no 
InlLve been ventured. The warnings of common sense, 
respectofthj^ soil, site, and plan of the Penitentiary, now linger* 
ing with its inmates, were contemned a few years ago ; as those 
are at the present time in respect of the destruction of property 
and humjin life, consequent on this intended revolution of the an* 
cient government of the Thames t. 

Engrossed in the consideration of this adventurous speculation, 
the writer of these observations took little interest in the conten- 
tious relating to the designs for the new London Bridge, nor con* 

♦ 4th Se»s. 1823. 

t See Alt, 111 ihc July Journal, and Mr Telford’s Report m the PAd* 
piibihhed the Uit day of July vtt^ 
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templated thfe grandeur of the^ork about to be erected. But 
having tcceived from a friend the Act “ for the rebuilding of Lonr 
dou Bridge/' and a drawing of the new i)ri4ga designed by the 
late Mr, Rennie, his attention haa been more particularly drawn 
to it ; and the examination ^makes him regret that he cannot be 
convinced of the expe^ncy of a new bridge ; for, to see across 
the Thames an ellipticdl arch in Stone, whose trangvere€f''4xis is 
150 feet, and its semiconjugate 29 feet 6 inches, with tvi^o other 
arches on each side of it, of a like character, standing on bearing 
piers 45 feet high, %vould afford him a gratification which he is 
unable to express. In such a work it seems proper that the most 
able person should be selected to furnish the design, and erect the 
bridge ; and doubtless the late Mr. Rennie was that person. It 
also seems piopcr, now that gentleman is no more, that the faith 
he would have inspired, should be obtained by investigation and 
proof. In the absence of any shewing of the expediency of the 
demolition of London Bridge, and of the leality of any beneficial 
effects to arise, or of the fallacy of the evil effects anticipated from 
it, and in the want of every scientific explanation of the principles 
by which the late Mr, Rennie regulated* the proportions of his 
bridges ; the observations in respect of the taking down the present 
bridge, and the followiaj^bquiry in respect of the new one, are 
submitted to you, not w^out a hope that in your next Journal 
all the desiderata will be supfllied by some one of tho^e who have 
themselves to the success of these undertakings. 

When the heights of the piers, and form of an arch of i, bridge, 
and the kind of stone of which it is to be constructed, are det^r** 
mined, the first object of inquiry is the thickness of the arch 
at the vertex. Mr. Rennie, in his stone bridges, adopted the 
rule* which M. Perronett says is customary in large arches sur- 
baissees* namely, to make the tbickness at the vertex of 

♦ ^amples-irWatcrloo, Darlestou, and Weston* Tba^ key^StoSS fa ,ihp 
faces of Waterloo is said to be only 4 feet € inches, but the ihiokneas of the 

arch is 5 feet = 1^, 

^ 24 

(Buvres de Pemnet, pages SSS and 664. 
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part of the span *; we may therefore conclude, that the thick- 
ness of the arch of the new London Bridge there was intended to 

be r: 6 feet 3 inches ; and this conclusion is confirmed by 

524 

the other parts of this bridge, and sojfar as the scale of tjbe draw- 
ing of it is evidence. This rule is purely empirical, and so 
ack^wle^ed to be : it may apply for Neuilli bridge .with Saill^n- 
couft stone, but it does not 2gpply with marble for the bridge of the 
Holy Trinity at Florence, and ought not with granite at Waterloo 
bridge, nor cannot apply in arches surbaissecs in all their varieties. 
The versed sine of the bridge of the Holy Trinity is between ^th 
and 4th of its span, and its thickness at the vertex is ^t^th part of 
the span. The rule also, which Perronet gives in another part of 
his work, in order to evade an obvious absurdity, viz,, that the 
thickness at the vertex of an arch should be ^-th of douj^le the 
radius of curvature there, leads to greater absurdities^than that of 
which the latter is an evasion. For, in the case of the bridge of 
the Holy Trinity at Florence, the thickness of the arch at the vertex 
is the dianjeter of the circle of curvature there, 

and that of his own bridge of Neuilli is -liyth part. It is desir- 
able that a mode of determining this important feature of an arch 
could be obtained directly from the strength of the material to be 
used, and the weight to be borne, making due allowances for con- 
tingencies ; and also, when this is derived, to determine any point 
of thrust, and the correspondent angle, that is, the extrados of an 
arch, and its abutment or bearing piers, from the same sources. 
These questions M. de Prony, in the first volume of his Nouvelle 
HydrauUgue ft investigated ; but assuming the angle of rupture 
with the vertical gratuitously, and not having illustrated by examples 
the application of bis formula, the articles require more eclair^ 
msement than M. Oarnier has given them in the Introduction to the 
second volume, before they can be available to the practical profes- 
sor. The solution of these questions has also been given analytically 

• Sfi, J 0 tmai of SHoncot Roy. lust, for AprU uU. 

t Art. 358 to 378* 
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in a work* published in the commencement of 1822 ; the latter 
had been geometrically solved by the same author about fourteen 
years ago. His formulee may be applied to the case of the pro- 
posed new London Bridge^ as follows : 

Let the material be Cormsh granite ; then it maybe deduced 
from the experiments of Mr. George Rennie, in the PhiL Trans. 
IddS, that a prism of fliis material will crush at its base^ if it be 
5^0 feet high. Let a prism one foot square in horizon- F«et 
tal section, one-fourth of that height*t, be denoted by /=; 1375J 
Let the height of another prism of the same section, 
and of the same material, equal in weight to the 
weight to be borne, allowing for contingencies, be de- 
noted by s= 24 1 

One cubic foot of the same material, by • . r; 1 

The thickness of the given arch at the vertex, by n = 6,25 1| 
Th^readth of the given arch, from face to face, by h cz 50ir 
The semi^ransvorse, by . . . . . t sz 75 

The semi-conjugate, by 29,5 

The radius of curvature of the arch at the vertex, by g zz 190 
(20* ^ 22500 
4c 118 

* Tracts oh J^aults and Biidg^es, pages 3(> and 67, Traci 2. 
f Ml*. Emmerson considered that oue-fuiirtb of the breaking strength should 
he c«>nsidered the practical stren^h, vvhich rule seems to have Ixseu adopted 
by the late Mr, Retime, according to his evidence before Committees of the 
House of Commons. 

I The weight necessary to cnish a ihiu piece of Cornish granite 1| inch 
squares Is 14302 lbs. avoirdupois. A foot cube oC CornUh granite weighs 

2662 ounces avoir. = 165,4 lbs. and x 64 ss 6(ji00 and » 1375 , 

165,4 

I M. Perronct considered that 14 times the ])robable weight should he added 
for insurance weight, taking 4^ lbs. s the possible piessure and eoncoashm 

per foot sup. ; then a? 24. 

2662 

tl ~ » ^»25, being j^th of the spiin^ 

Mr. Myina rccomniRi(!a<t the bridge .bnnld be, wbeo fart, 

Tbo eiisitviu j doe. not .how the intended width of Mr. Rennie^ 
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The height from the bottom of the grating to the 
vertex of the extrados of the arch, by . . . w sk 80,75 

45 + 29,6 + 6,25 = 80,76. 

The distance of the extreme point of thrust at the 
level of the bottom of the grating, fr^m the middle 

of the arch, bv . * sr 

The angle of thrust at the extreme point, with a 
horizontal line at the level of the bottom of the 

grating, by ^ 

In respect of the thickness at the vertex of an arch equally stable 
in ail its parts ; it is shewn in the work referred to*, that the coitt'* 
pression at the vertex is equal to the weight there multiplied, by 
the radius of curvature there, and also equal to the horizontal 
thrust, and thence the force of horizontal thrust = (ng + 6r, 

and since the area of the vertical section = nh square feet, and 
the repulsive strength of the material linear feet; itTollows 

that nbf must represent the force to crush the thickness at the 
vertex. Whence nbf = (ng + w) hr from which is obtained 

n sr , ^ = 3 feet 10 inches, supposing the 

jL — I ^ 1 

r 190 

arch at the vertex uniformly thick, that is, without ribs. 

The formulse given to determine the point and angle of thrust 
at any level from the vertex to the fjpundation, extracted from that 
work, and applied in this case, are as foltow : 

d ss — 1 in which v is to be obtained from 

the formuloe - 5 1 + = — an equation of the 

J cht i c/i 

form ^ pv =s h falling under the irreducible case wherein 
^ ^ y is greater than y )*• Therefore by the known for- 

i “ T \/ T T 

* Traets M VttuUi and BrUgu, pages 37 aaU fir.Trart «. 
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table of natural sines and tangents, v ma^ be obtained Tang, 

(p =s - 1. 

When » = 6 feet 3 inches, d becomes 111 feet 6 inches, and 
f = 71®23* When n =r ^^-feet 10 inches, d becomes 103 feet 
6 inches, and f ^ 75° 7'. 

Whence in* the 6rst cdse the width of the grating at the level of 
the foundation is 61 feet, exceeding by 8 feet, the width of the 
grating in the drawing, but the width of the piers, at the level 
where the line of water is shewn, and they rise vertically, becomes 
22 feet, very nearly conformable to the dimensions of the drawing 
taken from the scale ; and in the second case, the width of the 
grating at that level becomes 41 feet, and the pier at the level of 
the water 16 feet. 

Th0551 feet, and the 41 feet, give the extreme points of strut- 
ting ; but the first would be strutted to a balance, if the grating were 
28 feet wide, and the second 26 feet, which dimensions, in the 
case of bearing piers, would generally be considered safe. In 
Waterloo Bridge, the bearing piers are sufficiently thick for 
abutment piers, and ihe^width of the ^lating in the bearing 
piers, conforms to what would be obtained from the above formulce, 
so that it is probable, in that bridge Mr. Rennie used the geo- 
metrical construction before referred to, or one producing the same 
re$uU. 

If the tWekness at the vertex be taken at 6 feet 3 inches, and 
the width of the vertex stone, at the intrados be taken 20 inches ; 

then tkesuimnermgofthatstonft willbeMof an inch, that is, 

the extrados of that stone will be of an inch wider than the . 
itttrados, that stone approaching very near to a parallelepiped* ' If 
the, thickness be 3 feet 1 0 inches, then the difference between; the 
extrados and intrados of that stone will be ^th of an inch. j 
^Partly to avoid the hazard of so .little summeripg in^the tate 
deSciency of strutting in the abutments; aTchl- 

# This apsrsHon is fsciUutsd by Mr. Barlow's Tabls IV., i^ew Meik. 

2bl. iSU. 
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tecti very wisely abandoned roandrheaded archett and adopted 
pointed arches. Their arches surmounted, were composed of tWo 
arcs of a circle, their arches depressed, were composed of two 
arcs of an ellipse ; the latter kind did not prevail until the time of 
Henry VII. It is manifest, that thesd arches greatly increase the 
summering of the vertex stone. Ammanati, at the bridge of the 
Holy Trinity at Florence, to his great honOur, living at the revival 
of Roman architecture, adopted a pointed arch of Henry the Vllth's 
time, with that style of architecture. 

Having derived that the thiakness of the arch at the vertex being 
of an uniform thickness directly from the strength of the material, 
and the weight to be borne, this result leads to the consideration 
of another practice of the Gothic architects, not less wise than that 
just mentioned, by which the great cost,, and the great strain and 
compression, and consequent variation of the form, of the \^oden 
centring is materially reduced ; and the abutments are subjected 
to less thrust and weight, riz., by using ribs, or what in Roman 
architecture are called double arches. By this practice, the wooden 
centring became a n\ere skeleton, or in the mason’s phrase a 
horse,’’ on which they constructed another skeleton, or the sub- 
arches, which they then keyed, and on tlT^ stone skeleton as a cen- 
tring, they then laid tbe arched ceiling or floor, adopting the same 
course, as from necessity modern bridge builders do in erecting 
iron apd wooden bridges. The Gotl>ic architects also, in order to 
save the walling and stuiling in the spandrills, and to bring up the 
arch to the road, and consequently to reduce weight and expense, 
sometimes pierced the bearing piers by arches longitudinally, to 
which the cut-waters became abufinents, and took their shftre of 
pressure. Perronet imitated this arrangement at the bridge of 
St. Maxence.^ Others have pierced the bearing piers transversely, 
with mils. Perronet gave grace to the elevation of the bridge of 
Neuilli by splaying the angles of bis ellipses to an arc of a circle, 
by what have obtained the name of Comes de Vache. 

It would be in vain, in the present state of the science and art 
bridj^ bulldhig, to urge, the adoption of such of these excellent 
inventions, as apply in the case, and also to advocate a duo 
Vot. XVK D 
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to Ae arcb|tectar« or dresa for the proposed deiign : Ao 
practical professors of bridge building, have generally fltom their 
IMdents emerged from svfbordinate trades ; and their want of know- 
ledge in Ae details of architectural and their habits, leaJft them to 
what is easy in design and execution ; hence their works are 
marked with Ae characteristics of a barbarous time. JfC more 
advanced age will, ^rdbably, in contemplating this work, when 
spanning the Thames, regret a delay in the revival of the science 
of Ammanati, and the architecture of Palladio. 

The design of the late Mr. Rfnnie for this bridge seems 
to have been adapted to a river, where the banks are flat, and 
of an equal hei^t, and for a Canal, in Which the current and 
deep channel, could maintained in the mid water: how it applies 
So the Bi^te of the present London Bridge may be ascertained by a 
reference to a section across the river, and through the streets at 
Ae site ; and by a plan of the river in which its sinuosities are 
accurately laid down^. 

In a question involving Ae consideration of the effects of alter- 
ing the habit of such a river as the Thames ; of an expenditure of 

one million and a Ijalf of pounds sterling, simply for that 
purpose ; of the reputation which may be acquired by Jhis country 
from the soience and art displayed in the erCCtion of so magnificent 
and difficult a wofk as the proposed new bridge ; it will scarcely 
be thought by any one, that Ae pages of your Journal can be mis- 
applied in an inquiry into the expediency of taking down the pre- 
sent bridge; into the good effects to be derived from Ae demolition 
of Ae dam, contrasted with the ill effects foreboded from it ; and 
in ur^ng, iS a compliment tolhe real and affected science of Ae 
ige, Aat some exposition of the principles upon which the ports of 
this bridge have been proportioned, and of the results of the 
ritnents made Ae strength of thewiaterlal of which the hr^e is 
to he eohsttucted, Amild^be given for Ae rnformatiou of Ao pub- 
lic} and its use in future on similar occasions* 


TtHtobsregrittsdthst Ae plant and iseypkMTmsde^ Mr. 
MXibirvsy ettlis Wire net mAAhsd wlA Ms 
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In the ca«e of the iron arch of 600 feet e|>aii, deeigned hj 
Mr, Telfordr f<>f the same site» which was to have cost only 
&62>$8d/.| it was thought vigbt, that a series of questions should 
be submitted to the sciehtiBc ddd practical men of the age> accom* 
panied by drawings of that, proposed structure, and their answers 
have been of considerable advantage, in extending a knowledge 
the sctetiee of bridge building. It would be a great public benefit 
if the same proceeding were adopted in this case ; but the queition 
and data ought to be corrected, if not prepared, by some one 
who knows both what will be useful to the practical profeaaat, and 
what will be amusing to the mathematician. 


Art. IV, Remarks on the JDepositiofi of Dew. Bjf George 
Harvey, M.G.S,, 

Du Fay mentions an interesting example of the infinence bf 
metals ih retarding t^e deposition of dew. He found, that d 
watch glass resting on a silver plate, and surrounded with a*ferrule 
of the same metal, had a space round its border five or six lines 
wide, perfectly dry, and towards whjeh the drops regularly de- 
creased invpiagnitude. In performing the experiment, however, 
I found, that not only a dry zone surrounded the edge of the glass, 
but a circular space, equally dry, existed in the middle of its sur* 
face, together with two narrow zones\)f dew, composed of exceed** 
ingiy fine particles, surrounding the borders of the middle zone, 
and which last was covered with droj^s of a larger size. 

At the time the experiment was performed, the whole night was 
devoted to some general inquiries relative to dew ; s2' that bmple 
opportunity was afforded of observing its first deposition, and alia 
|Ik| gradot) steps by which it successively accumulated. 

At sunset, on the 15th of May, two watch glasses, of tqaal dit* 
in$biions, were placed, with their concave sides upwatdi, OH a 
plate afhigbly polished block tin, one of them being surrounded 
with k jS^r^leof the same metal, of the same diameter as the glass# 
hpji ijiepih equal to its versed sine. 

U not until half an hour after sunset, that the tampeitinre 

D2 
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of OMUi sufficiently loweredi to admit ibe stra^m of air in 

contact with it^ to impart a portion of its moisture. The dew drat 
made iti appeaeanee on each of the titreoua surfaces, tike the 
effect produced by a gentle breathing. There was a difference, 
|tOwe?er, in the manner in* which the moisture was deposited on 
the two glasses. In the crystal without the ferrule, it was confined 
to a zone, bounded on dne side by the edge of the glassy and on 
the ether by the circumference of a dry transparent circular space, 
formed in the middle of the surface, of an inch and quarter diame- 
ter; but in the other, the circumference of the dry lucid circle 
formed the inner boundary of the dewy zone ; and a circle distant 
about a quarter of an inch from the circumference of the glass, 
formed the outer. At half past nine, the particles on the inner 
idgea of both zones, preserved their minuteness ; but in the former 
^}as 8 there was 4 small but perceptible increase in their magnitude, 
to its extreme edge ; whereas, in the other, the increase proceeded 
not only from the inner edge, but from the outer, pioducing thereby 
the laigest particles in the middle of the zone. 

At the expiration of an hour, a new appearance was presented. 
^^Ithin the dewy surface o^the fommr crystal, another very nar- 
row zone of moisture war perceptible, composed of exceedingly 
^ne particles. The two zones were not blended together, a dis- 
tinct line of separation being visible between them. The formation 
of the Utter necessarily dimiaished the diameter of the lucid cir^ 
da, since the whole of it appeared to have been formed within the 
tfey spacSk The surface of the glass, therefore, was divided into 
threes compartments : 

letX The outer zone, compost of particles decreasing from its 
mcterioz td its interimp boundary. 

The narrow zone of very fine panicles, its/greater 
forence beitog in^tact with the Unar boundary of tha/ormar. * 

^ Hk dry transparent circle. 
m«Kf«!«fiftbe«thMcry»t«lpreMiited a.imiiar 
^ ott ew* .Me of the &ret mettUdoed dewy , »a 

ipabita surlhce w^s divided into five cotnpanmanta ?* 

h** A4fy trettspvpat was, ^ 
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2d. A narroir aotie of exceedingly fine particlesi having distinct 
boundaries. 

3d. A zone composed of particles increasing in sizafrom both 
its boundaries to its middle. 

4th. A narrow zone of exceedingly fine particles, having distmet 
boun&ries. 

5th. A^dry transparent circle. 

At midnight, the only perceptible changes were an increase in 
the magnitudes of the drops of dew, a small diminution in the dia* 
meters of the diy circles, and also in the breadth of the dry zonCy 
At two in the morning, the drops in the larger zones had farther 
increased, and the dry parts still remained without moisture. At 
four, the moment which marked the greatest depression of tempe*^ 
rature, the larger drops had increased considerably; and the finer 
particles in the narrow zones, had also augmented in $iie^ 
The breadths of the latter were, however, still preserved« in 
common with the other zones, and the dry portions of the crystals^ 

The appearance of the glasses at each period of observation, wac 
extremely interesting. After the particles of dew had increased to 
itceitain size, the glassy surface very much resembled the white 
metallic paper used in ornamental worhlif About an hour before 
sunrise, a small pellucid drop appeared in the centre of the dry 
circular space, formed from the moisture which had been deposited 
on the outside of the glass, and which had descended to the lowest 
part of the crystal. When the glass was raised, the drop re«» 
mained on the metal. The sudden application of heat to the 
crystals, was always accompanied by a partial disappearance of the 
miifhter particles of moisture. This was observed, both when the 
glasses ware handled, and when a candle was brought hear tbemi^ 
for the pUrposa^of examination :-*~afibrdlng an indirect proof of the 
theory of Dr. W^ells, that the primary cause of dew, and all the in- 
teresting and beautiful phenomena arising from its numerous o^dU 
fiMtiOns, are to be traced to changes and varieties of temperature. 

feeble manner in which heat is emitted from highly 
lished metallie surfaces, and the check which tbeir infiuence com- 
muidehtes tobodSas having consideraUe radiatiof powetSi and in 
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ihcih, may be referred the cabie of ihe'^hctto^hena 
lAbteNiescribed. The glass, fof example, v/iih a very superior prtr* 
j^ftent energy^ had a portion its «urfa6e toudhiug that' of the 
polished tin, which radiates heat but imperfectly. The reshitatice 
Miich this feeble radiilion oflfers to the formation of deiv,bdiiig 
communicated to the vitreous surface equally in all directions^ but 
COtifined to within ce^in limits, will explain the cause ot the ab- 
sence of moisture in the bottoms of the glasses, and also why their 
Bty portions were of a circular form. The uniform breadth of the 
dry zone, in the crystal suitoundcd with the ferrule, may be referred 
to the same cause. 

The gradual increase also of the particles of the dewy zones, 
from the borders of the lucid portions of the crystals, affords a 
beautiful proof of the general influence of the metal, and of the 
l^radual steps by which that influence is diminished. In the 
glass surrounded with the ferrule, the deposition of dew was 
checked, both by the metal on which it rested, and by the ferrule 
itself. This double influence necessarily occasioned each border 
bt the zone of moisture, to be formed of the smallest parti- 
fcleii, and the middle portion of the same, of the largest ; that 
being the part of the surface where the joint effect of the metals 
was the least. The other glass, being subject only to one 
of the influences here alluded to, necessarily had its minutest 
pattlcles confined to the in*her edge of its zone; and, conse<* 
quently, those of the largest size, on the extreme border of tht 
crystal ; that being the part farthest removed from the influence 
ofthe^tin. 

In particular conditiohs of the atmosphere, and^after a metallic 
SUrfltce has bech, for some time, exposed to its influence, it *111 
approach very nearly to a state favourable to (be forhiation of 
dew; or, If sofllifittmes happens, moisture will be d^poiflted on It^. 

nigh< when these experiments were performed, la^tter 

poiWtfd mftufcfci 4cw0<i 

eiremmxif cwtcted «rhh of ^ M 

Uier attentloa Uf phUosopben* 
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cdndition i\A not exUt, but a close approximation to it took piaci. 
This neHr state of the metallic surface necessarily restoredi in some 
degree^ the diminished radiating power of the glass ; and hence 
produced the hariOw zones of fine particles, formed after the first 
deposition. Nor is it improbable, though I have not met with an 
experiment to verify it, but that the moment marked by the depo>^ 
sition of dew on a metallic surface, would *alSo be distinguished by 
the appearance of moisture ow the dry portions of the crystal. And 
from the principle also, that dew is deposited more readily on ho* 
Hzontal, than on vertical, surfaces, we may anticipate that moisture 
would appear earlier, as well as more copiously, in the dry circular 
space at the bottom of the glass, surrounded with the ferrule, than in 
the dry zone round the border of the same crystal. 

On the 10th of June the following observations were mads 
on the temperature of glass resting on the green herbage,»and that 
of the air twelve inches above it. The experiment was instituted 
to observe if the deposition of dew immedwitcly succeeded the do^ 
pression of the temperature of the body on which it was formed, 
belmu that of the stratum Of air hovering over its surface. From 
the table this appears to have been the^jpase. 


Tim. 

1 emperature of glail 
reaunir on ih« 

TemntrrataTe of tlio air 
tweiro iucli^i aiior* 
tile trottiii. 

6i P.M. 

73® 

70° 

5^ 

70° 

69° 


66° 

67° 

H 

63° 

66° 

H 

61° 

65° 

H 

69i° 

64i° 

H 

58° 

63° 


57° 

62° 

H 

56J° 

62® 

loj 

69° 

621° 


The first perceptible trace of moisture wAs observed on the 
surface "resting on the grass, at six ; and at a quarter of an 
hour after; it wai distinctly vfsible. At fifteen minutes before six; 
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tile teiUpetetui^ of tbe^ glass was 70®, and of the air 69®, Wheri ao 
saoiatuhe was perceived j but tti the space of half an hout, die 
Idfsaer indicated 67®, and the latter 66®, at which moment dew 
was clearly perceptible; agreeing precisely with the discovery of 
Dr. Wells, that bodies become colder than the neighbouring air 
befOEB they are dewed» 

The sun atrsix P.M. Rad an elevation of 17 degrees, hat itsdi-i^ 
l^ct rays did not reach the place of observation. The sky also was 
tranquil and unclouded. It was not, however, till a quarter after 
seven, that dew was perceptible on the glass elevated 16 inches 
above the field, an instance of the slowness with which the cooling 
power of the land imparts its influence to the neighbouring air. At 
a quarter before eight, just as the solar orb was disappearing, the 
temperature of a glassy surface, 30 inches high, was sufficiently 
low to obtain moisture from the air reposing on it. By sunset, 
masses of wool, of twelve grains each, placed on the metallic plates 
resting on the grass, and at the respective heights of 16 and 30 
inches, received increments of dew amounting to 4, 3}, and 3 
grjiins. Dew, therefore, %s deposited in shady places, long b^ore 
sunset 

In consequence of the interposition of a dense cloud in the 
senith, from half past nine to half paat ten, the temperature of the 
grass was elevated two degrees and a half, and that of the air, half 
a degree, as may be seen by 5si reference to the table. The effect 
of a mass of clouds in elevating the temperature of the land, was 
first observed by Mr, Wilson, of Glasgow, and afterwards C6n* 
firmed by Dr. Wells. At the present time, however, it was rc- 
xharkdfi, that the appearance of the cloud was accompanied by an 
almost entire suspension of dew ; and the minute^quaotity depo^ 
sited probably owed its origin to the dear horizon* In the inter- 
val between a quarter patt five, and half past^nine, a maasof wooli 
of li|,grdns, received an increment of six grains and a half; bat 
from the lilst observation, to half past ten, the qUantity^gained was 
ofdy half a grain; and its almost totaUnspenskm could be aftrl- 
biit^ to no other cause than the appearance of ffieo^ud^^ssinoi 
tba’air ptesenred itttr«»|ailBty,iuidewiyi^ 
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eeptingtbal^f temperature, remained tha same. Soon after the 
last obeervation, the upper sky again became clear; when the fotn^ 
ation of dew was actively resumed, and an additional quantity, 
amounting to ten grains, deposited by six the next morning* 

On the 16th of May, the sun rose ^bout a quarter after four ; 
and from that time to six, dew was deposited on wool and swaa* 
down placed on grass, and at the elevations of 5, H, and 32 in* 
ches above the ground* Nor^was the quantity, in some cases, in^ 
considerable, it varying from one to three grains* At the last ob* 
servatioD, the sun had attained an elevation of 13 degrees ; and 
for half an hour previous to it, bad thrown its direct rays" on the 
scene of the experiments. Dew, ther^ore, is deposited after 
sunrise, 

Plymouth; July 25tb, 1823. 


Aet. V. On Animals preserved in Amber, with Remarks on 
the Nature and Origin of that Substance By J. Mac 
Culloch, M.D.jF.R.S, 

Tub value which has long been alt&ched to the specimens of 
amber which contain insects,^ has introduced into the cabinets of 
collectors many imaginary examples of this occurrence, which a 
more careful examination would have proved to be fallacious. 
For the sake of those who may he inclined tp purchase such spe* 
cimens, or to re-examine their own acquisitions of this nature, it 
may be useful, not only to syggest the frequent deceptions to 
which they are exposed by not attending to the real characiers of 
theincluding nSatenal, but to point out an easy method of dis- 
tinguishing the true from the false. It is the more necessary to 
do this, aa.the test which the Abbe Hauy has given, in his work, 
for this purpose, is neither satisfactory nor of easy application. 

The existence of an insect in amber, is an unquestionable proof 
of tbe vegetable origin of this remarkable substance, and is, there- 
for%io aminerajlogicalviewian important fact; but to find such an 
aaM IE tbe^^e^adationof a living vegetable, is scarcely a subject 
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It is, itt aaotl^er respect, important to show, that 
iMh remains, if most frequently occurring in the recent resinous 
.Uaiidattons, are not limited to them; since collectors, finding 
themselves deceived in their own specimens, might perhaps Ima^- 
gine that no^genuine instance of an insect, actually preserved in 
amberi exists. 

For the hdhour of the dealers in specimens, it is, however, but 
justice to remark, that the differenoe is not, or at least not gene- 
rally, known to them ; as, among innumerable specimens exposed 
for sale which I have examined, I have never yet found any of the 
proprietors aware of the distinction. False specimens seem, at 
any rate, to be true in their eyes, as they are in those of the pur- 
chasers. A very perfect state of preseivation in such insects as 
may be surrounded by any substance resembling amber, is gene- 
rally a justifiable ground of suspicion respecting the nature of the 
including material. It rarely happens that those insects preserved 
in amber are perfect, or that they present the more delicate part 
of the anatomy of the animal ; the wings of the hymenoptera, for 
example, or theit delicate legs. 

It would require too nicety of observation for an ordinary 
naturalist, perhaps too much for any one, to decide on the recent 
nature of the including resin from the characters of the insect 
contained iu it ; when it is considered how many insects are yet 
unknown, and how difficult^it is to examine the enclosed spe- 
cimens accurately. Otherwise, as there is abundant reason, from 
the analogy of other animal remains buried in alluvial matter, to 
conclude that insects enclosed ip amber have belonged to a former 
Siam of the globe, this difficulty might be solved by the ^ntomo« 
logical examination of ' the species. To ascertain the true naturfe 
of the including material, is a task of great comparative facility; 
and it is always Sufficient for the purposes in view; that is, for 
ascertaining, simply, whether the specimens consist of amber, ot 
of soma recent testHji enclosing animal remains. 

Where the exudation is sold in its natural state, the form of tbi 
lengthened mass, br drop, is generally a sufficient evidence of Itjl* 
nsel nature; as no amber is ever found wjrfcht'hai not undefgOI^ 
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some loss of shape, from mechanical violettce, or other causes, 
connected with its present mineral j[>osition. 

But it fFequently happens that this test becomes of no tise; as 
the specimens are often cut 'arid polished into such forms as to 
show the enclosed insect Uo advantage. Even in these cases, 
however, the colour and appearance of the resinous matter which 
encloses the insects, are 'always somewhat different from those 
of amber; or they are always, at least, such that a practised 
eye can pronounce on the genuine specimen ; can distinguish be** 
tween resin and amber. A p^eness of colour is invariable in the 
resin; and if amber is not always of a full yellowish brown, the paler 
varieties have a pecJuliar tinge of yellow Which never exists in the 
resin ; the colour ofthe^e is comparatively watery, thin, and feeble. 

The striking character, however, to a practised eye, is a pe-^ 
culiar lustre in amber which is wanting in the resin ; arising, pro- 
bably, from a higher refractive density, and easily recognised 
when once pointed out ; but difHcult to describe in words. 

To those td whom characters of a nature so delicate are in* 
sufficient, it is necessary to point out other more unquestionable 
and easier modes of disciiminating th®.two without injuring the 
Specimens. 

It is proper, in the first place, to remark, that the electrical 
property is not a sufficient test ; although it is that to which an 
^appeal is commonly made. The resins, like amber, are electrical 
on friction, and the electricity of both is negative. But, on 
strongly rubbing the resins, they give out a smell quite different 
from Uiat which is elicited from amber in the sdme circumst^ces. 
To describe these odours, is evidently impossible; but as they 
can never be mistaken for each other when once known, it will be 
necessary for the collector of specimens to render himself ac- 
quainted with both; by making the necessary experiments on 
genuine specimens of common amber, and on specimens of that 
reiiU which, if it is not the substance in question, agrees with 
iiSn 'll# <isl6tt#ible properties, namely, gum animi, tw it is cflito- 
tAotfty called. 

It Wlild ^tUmaly be easy to supply chemicel teiti for the 
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dt this dindhetidn; hat the ditutnfet^ticb oM&t 

these specimens esiisCftre 'hot shch ti to in^arrant tfi^v 
d^sltu^tiOti (o;t this purpose; aiid^ to ordmaty collectors, ai^y 
refined or minute mode of chemical examinatiotii would be useless. 
The only easy test which ian be applied without destroying or 
materially injuring a specimen, is that of burning. If the doubtful 
specimen be* held against a red*hot iron, the smell of the smoke 
which is produced is always a sulScient distinction between the 
resins and amber; and, to lender this test of easy application, the 
collector may easily familiarizes himself with the peculiar smells of 
the essential oils, which, with very slight difTerences, are given out 
by copal, gum animi, or the other recent resinous substances, and 
that of the oil of amber which is produced by burning this mi- 
neral. 

To this ultimate test, therefore, in doubtful dases, the collector 
of specimens may have recourse; and it will always be sufficient 
to distinguisb, from genuine specimens of insects enclosed in 
amber, those which have been entangled in the recent resinous ex- 
udation of trees. Hauy's test of the difference between copal and 
amber, already alluded to^ and which is* founded on the different 
manner in w'hich a melted drop falls from each, is neither so prac- 
ticable nor so satisfactory. 

t am sorry that I cannot inform your readers what is the real 
nature of the vegetable resinin question, which is commonly sold 
for amber when it contains ipsects. It has not been a matter^ 
of observation among the collectors of these specimens, or tfie 
dealers in them. Ror, as far as the chemical analysis of vegetable 
com||founds has yet proceeded, have we acquired any means of 
ascertaining by chemical hieans the distinctions among these^ 
more than among any other vegetable products, of wMcfi the 
general and ostensible characters arc similar. It is howeyer plain 
that It is not copal, at least in all cases; but it beais, as already 
insinuated, a striking resemblance tocher gum' known i)y ihe hame 
of gum animi. That such insects should be coniainedf in more 
resihous exudations than one is to be expected If Mo whp 
are inoKned td pursue this mvestigaion sfcmldHhinVitVorth 
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trouble to muke ,the neceseary inquiries and experiments, it will 
probably not be^found very difficult to ascertain whether these 
specimens are limited to the produce of many trees, or to that of 
one only, and to what plant they actually belong* 

Th4 immediate object of this paper is included in the foregoing 
remarks ; but the fact itself, as far as it relates to the existence of 
insects ip amber, opens a different field* of interesting ^inquiry, 
respecting which, unfortunately, no accurate information will 
probably ever be obtained. 

Geological observations, recently multiplied to a most interest- 
ing degree, have proved, that besides the animals iml>edded in 
deep-seated strata of solid rock, and consisting of marine species, 
numerous remains exist in alluvial soils, of quadrupeds and 
birds which have once inhabited the dry land and the air, and of 
amphibious creatures that have been bred and have died where 
they have had alternate and easy access to the shores and to the 
waters of lakes. 

It ought to be a sufficient proof of the corresponding, probably 
simultaneous, existence of insects, that they are found imbedded 
in amber ; the only mode neaily in which they could have been 
preserved for the examination of th(^*naturalists of future and 
distant ages, though some of the aquatic, or rather subaquatic, 
winged ones, have been found in the shales of the fresh-water 
formations. To render the proof of^distance of time, or of a cor- 
responding era complete, it is only here necessary to advert to 
that which is already well known ; namely, that amber is found in 
alluvial soils of an antiquity at least as remote as that which marks 
the other alluvial soils or strata in '*which such remains of a farmef 
living inhabited world are imbedded. That this should have been 
the fact, is too probable to doubt, even if such proofs did not 
exist. > Whether specimens sufficiently numerous, and sufficiently 
djatihet, may ever be found to enable some future Cuvier in ento- 
^lology to assign the genera and species of such remains, is uncer- 
tain ; perhaps it is not probable. 

it is certain that no sufficient attention has been paid 
to this .brunch of subtevrene zoology, to the entomology of a former 
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Ta cilMa the way taihi«.iaveetigaUQn. by guaidtog a|«wit 
«ll^^ ha Uie •{wciroens, is a |i>iroble step ind^d..^ Yet to bwre 
tidhid the attention of thosa who are versed in the jainutio of 
entomology to such a sutgect, will not be deepsed officious ioihim 
who ie ttnable to lend any further assistanee towards that object. 
A careful examination of specimens may, perhaps, ultimately provft 
that more ia.rea% inmnr power than wejaow suspect; and it is 
aot quite unreasonable to hope that the entomological sagacity of a 
Latreille may hereafter perform for l^ssil entomology that which a 
few years ago would have appeared equally improbable in the 
history of extinct quadrupeds. 

It is in the fresh*water formations chiefly that these researches 
ought to be made. A considerable number of the coleoptera 
inhabit the water or frequent it ; and the bodies end wing»cases 
of these are of such durable materials, that we might expect to 
find them preserved in those deposits of mud, or sand, or cal" 
careous matter, which afterwards become the sand>8tones, shales, 
and limestones of these deposits. For analogous reasons, we might 
aapect to find insects among the coal strata, since these also are 
of terrestrial or fresh-water origin*, as we might further expect to 
discover them among ther^ lignites. These are the produce of 
ancient forests and peat^bogs; and there is no apparent reason 
why some of the more durable insects might not, as well as the 
tender shells, be found in such situations. But nothing will be 
Itiund unless it is sought for. 

I have taken it for granted, throughout this paper, that the vegS" 
table origin of, amber is admitted } improperly, perhaps, and, for 
that/eaion, it will not be irrcievant to add a few words on the 
nature of the evidence on which this opinion rests. 

The existence of such animal remains in any undisputed Hftfcl- 
m^as of amber, ought, in iUelf, to be a sufficient prpcf of t^t 
origin for the whole. It is impossible to conceive thgt winged 
toffOts oonid be entangled in any suhstapee oftfcs iwtiM« wnder 
anj other circumstances; while their aotoal eiistmfoe 
ftbw eduffiog from living vegetibles, serves to eadain^ inode in 
vrimfo tfal. otbifwiwi inexplicable event Ut 
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Vim ehemicat c<mnex!on between amber and tbe existing restnr^ 
inu^ also t>e proveSi if that be tbonght necessary for strengthening 
this view, by sncJi analogies as can be brought to beat on it, since 
it is not matter for^direct experiment. 

In analysing chemically the vegetable resins which most resemble 
amber in their jgeneral characters, and in comp^ing these results 
with those obtained from the analysis of amber, certain important 
differences are observed. To^nter into the whole of these would 
exceed the bounds I have here prescribed for this paper. It is 
sufficient to say, that the essential, or volatile, oils, obtained from 
all the resinous substances, possess a general resemblance to that 
obtained from common rosin, or, to the oil of turpentine ; and that 
they exhibit the same chemical qualities, as these relate, in parti- 
cular very conspicuously, to their habitudes with alcohol and 
ether, and, especially, with naphtha, and to the action which they 
exert on the solid resins and on the solid bitumens. 

The same general powers and properties are found in those 
essential oils which are produced by the decomposition of recent 
vegetables and the recombination of some of their elements : and 
thus a general character is found to per^vadc all those volatile oils 
which are the produce of recent vegetable matter under whatever 
form. But, in analyzing in tbe same manner, and reproducing 
volatile oils from vegetable remains, which have been so long and 
so deeply buried in certain alluvial soils as to lead us to suppose 
that they have belonged to a pre-existent state of the surface o^ 
the earth, it is found that these are essentially different. The vo- 
latile oils thus produced, approach*in their chemical affinities to- 
wards those which are obtained from coal ; or from a substance, of 
which the vegetable origin is rather generally admitted than 
demonstrably proved. They are all varieties of naphtha, under 
modifications which, having fully explained them in other Writings, 
it is not necessary l^ere to detail again. 

Kow the same analogy^holds in comparing the produce of ^he 
v^table resins with that of amber, as occurs in comparing tbe 
oil of recent wood with that of jet, and more particularly with that 
of coal, tt U here unnecessary to enter into the minute differences 
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a Ibeta canes. The oil of emberi in alt its most important 
diiM^cters, resemWcs naphtha; end thus it might, i priori^ be 
Mmpeclad, that the same infimmce'^ which could render wood in 
the form of jet (or coal), capable of yielding naphtha, might, 
tinder analogous circumatanees, so change a vegetable resin as to 
cause it also to yield a species of naphtha instead of the resinous 
essential oil.^ TUs probability, of the change of vegetable resin 
into amber by long submersion in alluvial soils, is strengthened by 
Other analogous ocpunences. 

In the submerged wood (brown coal of Bovey), a substance is 
found, so intermediate in its chemical characteis between vege- 
table resin and asphaltum, that Mr. Hatchett has given it the very 
expressive name of retinasphaltum. It appears to be a vegetable 
resin, in which the change to amber, or to some analogous sub- 
stance, is as yet so far incompleted that it retains the mixed 
character of both. The same, or a similar substance, has been 
f<)und in other alluvial soils, as, for example, in the London clay 
(of Htghgate): and my analysis proves this to be of the same 
chemical nature. In these instances, the incompleted change from 
resin to amber, or to a substance! at least, of which the drstilted 
volatile produce would res^lmble naphtha, or the mineral essential 
oih holds an exact parallel to certain of the cases in which the 
progress from brown coal, in the common vegetable fibre partially 
bituminixed, can be traced down to perfect coal, or to a substance 
capable of yielding ne^htha only on distillation. 

It is from these analogies that we may, perhaps, safely concludef 
that amber has been a vegetable resin converted to ptessilit 
stab^ during the same time aiM by the same causes which have 
converted common vegetable matter into jet, and, perhaps , ulti- 
mately into coal. 

ThatH isibund in the same alluvial' Soils with |et, is, perhfpe, 
too feeble a^argument to deserve any weight ; but |S is at|n}oii6 
which teems superfluous. Every circuinsta^e which '^attmide 
amber Strongly bespeaks its vegetable origin $ 

U mafe |uik1ngly Aaa that -wliich fonni 
communicatioli. 
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Art. VI. Lamarck’s Genera of Slielis 

[Continued from Vot. XV. p. 25 ^.] 

2nd Division. 

A constant varlx on the right Hp, in all tlie species. 

8. SUuthiolaua *- 

Shell oval, spire elevated. Aperture oval, sinuous, terminated 
at the base by a very short, straight canal without any fissure. 
Left lip callous, expanded ; right lip sinuous, reflected, with an ex'- 
ternal varix. 

The struthiolaria is distinguished from bnccinum, by having no 
notch at the base of the canal, and by the varix on the right lip. 
It has no other varix. 

^ ype. Struthiolaria ixodulosa | . (Murex stramiocus. Cfmel) 

Shell ovate-conical, thick, transversely stiiated, white, with 
small wavy, longitudinal, yellow streaks; whoi Is angular at the 
top, flattened at the upper part, •and nodular at the angle ; sutures 
simple; interior of the lip reddish yellow. ]^ew Zealand. PL v. 
Fig. 180, 2 Species. 

9. Ranellat. 

Shell oval or oblong, subdepressed, channelled at the base; two 
rows of external varices. Aperture rounded, or sub-ovuL Varices 
straight, or oblique, situated at the distance of half a whorl from 
each other and forming a longitudinal row on each side of the 
ahsIL They arc sometimes smdoth, sometimes tubercular, or 
spinous^ 

Distinguished from struthiolaria and murex, by the position of 
the varices, and the somewhat flattened form of the shell. 

I'ype. Ranella gignnteaS. (Murex reticularis, Linn,) 

♦ Pi^ai posscTf which eigtflfics botfi a sparrow and ati ottrich* Tlie 

trivial ftenob name for this ^eU is pied ustricl^s foof» 

t K^dnUar, 

:t ]>hb» flronf a/r(»^« §Giti;antic, 

XVI. E 
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Lamarck^s Geneva ofShelh. 

Shell fusiformf^tufrited, v^ntricosc, transversely Sutcated and 
aviated j white, clouded witli futtoxis tuSerculai ; thamlddfc 
part of the last and pennltlmate whorl, sarr6dAded by a single row 
of larger tubercles; beak ascendi^* Americm Seai, PL v. 
Fig, 18L 14 Recent species, and 1 fossil. 

10. Murex*. 

Shell oval or oblong, chaymelled at the base ; rough, spinous or 
tubercular varices on the eHerior surface. Aperture rounded, or 
sub- oval- Thice or more vaiices on each whorl of the spire, tlie 
Ipwer ones utiiting obliquely with the upper in uninterrupted lon- 
gitudinal rows. Operculum homy. 

The Mnnean genus murex comprehended a great variety of very 
different shells, confusedly jumbled together under one name. In 
it were found several of the cerithia, at least one pleurotoma, a 
turbinella, a cancellaria, two fhsciolarice, several fusi, and pyrulee, 
struthiolaiia, and ranella, murex prot>cr, and some tritones. Bru- 
gui&ie reduced the murices to those shells which have constant 
external varices, and Lamarck has divided these further, Into the 
three separate genera of ranella, muicx, and triton, each coniaining 
a considerable number of species. 

Of all the variciferous shells, the murex has the greatest number 
of varices, of which there aie at least three, and frequently more, 
On each whorl ; if we count those on the lowest whorl, we shall find 
that they coincide, though somewhat obliquely, with the varices ^f 
the upper whoHs, the whole forming longitudinal rows on tlie shell, 
istcUning towards one side, near the summit of the spire. 

TKh siruthiolaria has only one yarix, whtqh the iriglit Ii|) ; 
the ranella two, at opposite sides of the shOi ; and 
three, or more. 

Type. Murex brmdarisf. (Idem. iLmis.) 

Shell snbekvate, anteriorly verntricOwj fsh 

*’*^.#'* “y %rtce for the Dhia Rdn #1^ k* 

TjrriMi dyiof jbe weWti obliged j wl^,ac4e.AB,r^Uifciia»'e 

Plirpttr(>|iatt(Z«4fL«iBardk} tha Bjumimm 

t Lamarck’s second speciost His type is M, cohmMf. 
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colosr; belly large, bifariately spindosj spines straight, chnn^ 
nbUed ; spire rather prominent > nttificatc; beak naked* toivards its 

extremity. Mediterranean and Adnatk. PI. v. Fig. 182. 66 Re* 

>1 ^ 

ceat species, and two fossil. 

it. Triton*. 

Shell oval or oblong, channelled at thew base ; varices alternate, 
or rare, or nearly solitary, on the separate whorls, and never ar- 
rangedi in longitudinal rows. An operculum. 

Sometimes the triton has only one varix, viz , that on the right 
lip, which is never wanting. The varices aie generally smooth ; 
never spinous. 

Type. Triton vane^atum^, (Muicx Tiitonis. Linn.) 

Shell elougdtcd-conical, trumpet-shaped, vcntricoso at the lower 
pait, surrouuded with very obtuse, smooth ribs ; elegantly vari- 
egated, with white and red; edges of the sutures wrinkled; 
nperture red ; columella with white wrinkles ; and one plait on the 
uppeir part ; margin of the lip spotted with black ; spots termifitrted 
by two short white lines. Asiatic Seas* PI. v. Fig. 183. 
31 Species. 

2d Family. 

Alata. (3 Genera.) 

A canal, of variable length, at the base of the aperture, thfe 
"right lip of which changes its form by age, and has a sinus at the 
lower part. 

" A relparkable circumstance prevails in the shells of this family 
is scarcely found i# any others, except the cyprma^ namely, 
the difference olMbrm which" exists between the young sbbil and the 
adjultp so .that the former has often very little resemblance to the 
lattey4 

LtnneUs considered sdl the a]lata as strombi^ in Which geniis he 
boiiist^tnded shq|ts that by no means belong to it The essential 

P'% bee deity, the ton of Keptiioe and Ampliitjrite. 
t fkriegatsd. Why Su/Sathof has choSen ts make this wc are 

ataloistega«M6 


£2 
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character of this family* (not noticed by Linneus,) consists in the 
singular developement of the right lip of the shell at a certain age 
of the animal* and especially* in a particular sinus which is con- 
stantly found near the base of that lip when it has acquired its full 
expansion. The operculum is horny, elongated and straight. ^ 

Lamarck divides this family* which contains the true strombi of 
Linneus* into tliree genefa, founded on characters derived from the 
canal at the base, and from those of the right lip of the aperture. 

1. Rostellaria*. 

Shell fusiform, or sublurritcd, terminated at the lower part by 
a pointed, beak-shaped canal. Right lip entire, or toothed, more 
or less dilated by age, and having a sinus contiguous to the 
canal. 

The right lip of these shells rests, at the upper part, against the 
elongated spire, and sometimes runs along it; but what especially 
characterizes this genus is that the sinus at the lower part of the 
same lip is quite contiguous to the canal, which is not the cese, 
either with the pterocera or strombus. 

Type. Rostellaria curvirostrisi. (Strombus fusus. Linn.) 

Shell fusiform-turrited, very thick* heavy, smooth, very deli- 
cately striated transversely, reddish brown ; whorls rather convex, 
the last obsoletely plicate ; aperture white ; edge of the lip toothed ; 
beak rather short, curved. Mohicca Seas. PI. v. Fig. 184.“ 3jj#le- 
cent species, and 3 fossil. 

2. Pterocera J. 

Shell oblong oval, ventricose* terminated, at the lower part, by 
an eli^gated canal. Right lip dilated by agCf into a digitated 
wing, the upper part of which rests against the whole spire ; a 
sinus near its base. Spire short. 

The canal at the base of the shells of this genus^ is not skorteoied 
and truncaiedr^s in the strombi, but elongated at^l caud^r^,, at- 
tenuated towards the extremity, and frequently closed* “tlie 


^ Ft&m HoiieiNmf 

t Curved betOe. tProm «^f^, a aisl Aww. 
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is not contiguous to.the body of the shell, ns in the rostellaria, but 
at a disUnce from it, as in the strombi, which differ from Uie pte- 
rocera, oply in wanting the digitations of the dilated wing, and by 
their short canah 

The pterocera are generally^argc shells. 

Type* Pterocera lambis*. (Strombus lambis. Linn.) 

Shell oblongoval, tubercular-gibbous, heptadactylous, variegated 
with red and brown ; terminal digitations straight ; spire acute 
conical ; aperture very smooth, rosy. Indian Seas. PI. v. Fig. 185. 
7 Species, 

3. Strombus t. 

Shell ventricose, terminated at the base by a short, notched, or 
truncated canal. Right lip dilated by age into a simple wing, 
lobed or crenate at the upper part ; on the lower part a sinus dis- 
tinct from the canal or notch of the base. 

Distinguished from pterocera by the dilated right lip not being 
divided by longitudinal digitations, as is the case with that shell, 
and by tlic canal at the base being very short, truncated, or notched : 
from rostellaria by the sinus being separated from the canal by a 
portion of the lip, whereas in the former it is contiguous to the canal. 

Some strombi are of moderate size, even small, but some arc 
very large and thick shells. 

Strombus latissimusl. (Idem. Lmn,) 

Shell turbinated, ventricose, smooth on the back, with the wing 
subrugose; orange, Spotted with white ; spire short, nodular ; lip 
very broad, rounded above, projecting beyond the spire, margin 
acute, side very thick; aperture smooth, while, with a^rosy 
tint Indian Ocean. PI. v. Fig, 186. 32 Recent species, and 
1 fossil. 

^ Die term used by the old French conchologists for those strombi, which 
hav« large, projecting’ tubercles, and strtss on the external sorface, and the 
aperture very smooth, and flesh-coloured. Thus, strombus gigas, was a 
JHei, D*Hutoire NatwrelU. Lamarck’s second species^his type U Sf%ncata. 

t Original Latin name for a sort of shell fish, from the Greek 

t Fery broad, Lamarck’s third species— his type is S, gi^as. 
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3d Family. 

PuRPURiFERA. (11 Genera.) 

Shell with a short posteriorly ascending canal, or oblique notch 
or semi-canal at the base of the aperture, inclining towards the 
back. 

The canal at the base of the aperture is almost lost in shells 
of this family*, most of them having merely an oblique notch, in- 
clining backwards, and very perceptible when wc examine the 
hinder part of the shell. They all appear to have opercula. 

Lamarck has called this family pvrptirifera^ because the trache- 
lipoda which produce the shells it comprehends, especially those 
of the genus purpura^ secrete, in a particular reservgir, the colour- 
ing matter from which the Romans formed their celebrated purplq 
dye, the use of which has been superseded by the discovery of the 
cochineal. 

The genera are separated into two subdivisions. 1. Those with 
the canal ascending, or curved towards the back. 2. Those with 
an oblique notch, inclining backwards. The former subdivision 
contains two, the latter nine genera. 

1st Subdivision. 

Canal ascending, or curved towards the back. 

1. Cassidaria*, 

Shell subovate, or oblong oval. Aperture longitudinal, n^ow, 
terminated at the base by a curved subascending canal. Right lip 
varicose, or folded hack ; left lip covering th^ columella, generally 
rough, granular, tubercular, or wrinkled. 

Distinguished from cassis by being, in general^ less inflated than 
that ahell, but chiefly by the short canal, which terminates the 
lower part of the aperture, not being abruptly turned towards the 
back of the shell, and by its also being only slightly curved, or 
ascending. 

The spire of thccassidaria is short, conoidal, jyitb convex whorls, 
and without ijiay continuous varices* The left lip iresfu-pn the 


^ As allied to the Cimis, 
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columella, and is generally loaded with small, oblong, wrinkled 
tubercles, lying in a transverse direction, which assist in forming 
thjs character of these marine shells. 

Type. Cassidaria echinophora^ (Bnccinum cchinophorum. Linn.) 

Shell ovate^globular, ventricose, banded, striated above and be- 
low, pale yellow ; bands, four or fivein number, tubercular ; whorls 
of the ^pire angular ; angles tubercular-crcnate. Mediierraneun- 
PI. v.^ Fig. 187. 6 Recent species, aiKr2 fossil. . 

h. Cassis*. 

Shell inflated. Aperture longitudinal, narrow, terminated at its 
base by a short canal, curved abruptly towards the back of the 
shell. Columella plaited, or wrinkled transversely. Right lip 
almost always toothed. 

This genus is included by Linneus in his Buccina, from which it 
is distinguished by the longitudinal direction and narrow form of 
the aperture, by the right lip being toothed, by the flattening of 
the left or columellar lip, which generally projects considerably on 
thSit side, and by the abrupt reflection of the base of the canal to- 
wards the back of the shell. The true buccina have no canal, but 
merely a notch at the base of the aperture. 

The spire of the cassis is but little elevated, and often interrupted 
by oblique cariniform varices. Lamarck uses these varices to di- 
vide the genus into two sections, those shells whoso spires are fur- 
nished with them constituting one section, and those which are not, 
the other. 

Type. Cmis glauca'^, (Buccinum glauQum. Linn,) 

Shell ovate, turgid, >smooth, gray; the last whorl anteriorly sub- 
angular; spire striated, papillous, pointed; lip with four ^peth at 
the base, internally brownish yellow. Indian Ocean- Pi. v. 
Fig. 188. 25 Recent species, and 1 fbssil. 

2nd Subdivision. 

An oblique notch, inclining backwards. 

f A kiimi- 

t Gray. lAmarck's iixth species ; his type is C* mtdag^ascarkmis. 
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3. Ricinula*. 

Shell oval, generally tubercular 9 |, spinous externally. Aperture 
oblong, with a semi-canal at the lower part, curved towards the 
back, and terminated by an oblique notch. Unequal plaits on. the 
columella and on the inner ^ide of the right lip, usually con- 
tracting the aperture. 

The Ricinulffi are geni^rally s^all shells ; the spire offen low, 
and covered with tubercles or spinous points like the fruit of the 
licinus. The aperture is generally tinged with purple or violet. 

Type. Jliciniila horidaf, (Murex neritoideus. Gmcl.) 

Shell ovate, subglobular, covered with thick, short, acute, black 
tubercles ; interstices white ; spire very short ; aperture ringent, 
violet coloured, Indian Ocean, PI. v. Fig. ISQ. • 9 Species. 

4 Purpura 

Shell oval, smooth, tubercular, or angular. Aperture dilated, 
terminating below in an oblique, subcanaliculatcd notch. Colu- 
mella flattened, pointed at the base. 

This is the last genus whose shells present any appearance of a 
canal at the base of the aperture ; ihey are distinguished by the 
dilated aperture, and the flattened and genferally naked columella, 
terminating in a point at the base, whose notch turns a little up- 
wards posteriorly. 

Type. Purpura p€rsica§. (Buccinum pcrsicum. Linn.) 

Shell ovate, transversely sulcated, rather rough, blackish brown; 
furrows obsoletely rugged, spotted with white ; spire short ; aperr 
ture dilated ; columella brownish yellow, longitudinally excavated 
in the middle ; interior margin of<he lip sulcated, blackish, inter- 
nally ^hite, painted with brownish ycllow lines. Indian Ocea% 
PI. V. Fig. 190. 50 Species. 

#Dlm. from Jiicinusy from the seed of one species of which, H. contmunh, 
the Castor Oil is procured. 

Z Pnrple^ applied, xal* to this genus, for tjhie rekaon already given. 

The term was utied, to denote th»i peculiar shell fbl, by Pttuyi lab* 9, $ 9$. 

J Person. 
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5, Monoceros^. 

Sbelt oval* A|>erture lortgitiittinal, terminating below in an ob* 
liqtfe notch' Columella generally flattened. . A conical tooth at 
the Interior base of the right lip. 

The only distinguishing character between the monoceros and 
purpura, is the projecting, horn-shaped, conical tooth, on the right 
lip, whicl^is constant in all the spObies. 

Type, Monoceros imhricatnm'\. (Buccinum monodon. CmeL) 

Shell ovate, ventricosc, rather rough, ash colour, or grayish 
red; ribs crowded, transverse, imbricatc-squamous ; whorls con- 
vex ; spire short ; lip crcnatc. Straiis of Marjellan. PI. v. Fig. 
191. 5 Species. 

G. Concbolepas. 

Shell oval, inflated, semi-spiral ; summit inclined obliquely to- 
wards the left margin. Aperture ample, longitudinal, oblique, with 
a slight notch at the lower part. Two teeth at the base of the 
right lip..* Operculum oblong, thin, horny. 

This singular genus, of ^^hich only one species is known, was 
formerly classed with the patella?. Bruguiferes, in consequence of 
the notch at the lower part of the aperture, and from its having an 
operculum, perceived that it differs materially from the shells of 
that genus, and placed it with the buccina, but its peculiar cha- 
racters forbid its being associated with either the one or the otlier, 
or, indeed, with any known genus. Lamarck has, therefore, made 
it a separate genus, and ranged it next to the monoceros, it hav- 
ing two teeth at the base of the right lip, instead of only one. 

One Species. Concholcpas)peruvianusX. (Patella lepas. ChtnL) 

The usual specific characters are. omitted, but the author states 
below, that the shell is of moderate size, t^e spire incompletci de- 
pressed towards the margin, and furrowed longitudinally. Th^ 

♦ VniewrUy from one, and a harn. t ImbriciUeil--dlsposed in plaies, 
hjingmfimer anatkefy Hke ^ Hies of a house. Lamarck's sect^Hl species ^ bis 
type It ilf. eingruMm. 

J P&uvi^n, 
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two teeth on the right lip are short and obtuse, The left lip resem- 
bles a dattenqd .cotemella, Cpas^/ Peru. PI. y. Fig. 192. 

7. Harpa’*'^’ 

Shell oval, more or less inflated, with parallel, inclined and 
sharp longitudinal ribs. Spire short Aperture notched at the 
lower part ; no canal. Columella smooth, flattened and pointed 
at the base. 

Linneus comprehended almost all^the havpm, under die name of 
buccinum karpa^ considering them as forming only one species. 
But although they agree in the common character, that all have 
external, longitudinal, parallel, compressed, inclined and sharp 
ribs, and that the upper extremity of each rib forms a small, de- 
tached, projecting point, there are, nevertheless, constant pecu- 
liar characters, which distinguish the several species. They arc 
prindpally found in hot climates. 

Type. Harpaventrico^af. (Buccinum harpa. Linn,) 

Shell ovate, veniricose ; ribs broad, compressed, tinged with 
purple, pointed at the apex, with qne tooth below the pCint; in- 
terstices whitish, marked with curved, reddish-brown spots ; colu- 
mella spotted with purple and black. , Indian Ocean* Pi. v. 
Fig. 193. 8 Recent species, and 1 fossil. 

8. Doliumt. 

Shell thin, ventricose, inflated, generally subglobniar, rarely 
oblong; transversely banded ; right lip toothed, or crenate through 
its whole length. Aperture oblong, notched below. 

Linneus, and other naturalists, considering only the notch at the 
base of the aperture, have confounded the dolium, harpa, terebra, 
ebrfirna, Sec.y with the buccina, uolwitbstanding their great diflfer- 
ences in point of general form, and the distinct characters by 
which nature has arranged them in separate groups, all pf which 
lire thus made to fade away, before the insulated circumsj^liee of a 
notch at the base of the shell. 

♦ 4hwrf(. 

t Tenirkm:' Lwnarck** seiioiid species ; bh type is 

% A 
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The dolium is distidguished from the barpa, and the other shells 

{. 

just alluded (So, by having no Io:|||^tudinal ribs, their ventricoso, 
inflated and subglobularfortir, the spire being much shorter than the 
lower whorU whence the aperture is very large, and always occu- 
pies more than two thirds of the length of the shell. Although 
thin, some of these shells attain a very large size. They are all 
encircled externally by transverse jhnnds, wJiich render the margin 
of the right Up crenate, from one end to the other. 

Type. Dolium per dix** (Buccinum perdix* Linn,) 

Shell oblong-ovate, inflated, thin, reddish yellow, marked' with 
rows of white, crescent-shape spots ; ribs rather convex, crowded ; 
spire slightly prominent, conical. Indian Seas, PL v. Fig. 194. 
7 Species, 

9. Buccinumt. 

Shell oval, or ovate conical. Aperture longitudinal, with a 
notch at the base, but no canal. Columella not flattened, turgid 
at the upper part. 

The numerous species of which this genus still consists, although 
much reduced by the separation of the harpoe, dolia, &c., present 
considerable differences of aspect ; they are, however, all connected 
by great leading characters. 

The buccina are marine, shore shells, the greater part very small, 
though some species attain a mean, or ordinary size. Those which 
have a callous columella, Lamarck had separated into a distinct 
genus, under the name of nassa, but he has bince reunited them to 
the buccina. 

Type, Buccinum undatum t, (Idem. Linn,) 

Shell ovate-conical, vcntricose, transversely sulcated and striated, 
and decussated with very delicate longitudinal strim ; longitudi- 
nally plicate ; whitish, yellow gray ; folds thick, oblique, wavy ; 
whorls convex : aperture white or yellow. Seas of Europe^ PL y> 
Fig. 195. 58 Recent species, and 2 fossil. 

a Pmirid^e, Lamarck's seventh species ; his type is D, galea, 

t A (Hlmpai, The termis also used by Pliny, to denote a certain shell fish. 
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10. I^urna*. 

Shell oval, oi^lRogatad ; riglldlllp ystj simple. Aperture Ion., 
gltudinal, notched at the base, t/olumella umhilicated at Jhe 
upper part, and channelled below the umbilicus. Mstin|;uish^ 
from buccinum by the singdlar position of the umbilicas of the 
colnmelia, and, especially, by its being produced at the lower, part 
so aw to fomr a canal, which occupies the rest of the left [ip. la 
other respects the eburnre resemble the buccina in their general 
form, and by the notch at the base of the aperture. Their ex- 
tblior surface is smooth, and polished. 

Type. Ebuma glahrata^. (Buccinum glabratum. Linn.) 

Shell elongated, oval, bisulcated at the base, very smooth* po* 
lished, pale brownish yellow ; whorls slightly convex, confluent at 
the upper part; sutures obsolete. Amencan Ocean. Pk v. 
Fig. 196. 5 Species. 

11. TerebraJ. 

Shell elongated, turrited, very pointed at the summit. Aperture 
longitudinal, many times shorter than the spire, and notched at 
the posterior part of the base. Base of the columella twisted, or 
oblique. 

The very short columella of this shell presents a peculiar rtia* 
racter; in its general form it much resembles the turritella, b}tt is 
^tinguished from that genus by its aperture, and by the not^ at 
the posterior part of the base ; from the eburnee, by not baying 
the channelled umbilicus, and from the buccina, by the smtdi pm* 
portion which the length of the aperture bears to that of Ae 
spire of the shell. 

Type. T^ebra imculata^ [Bacmrunn maealatom. 

Shell cotjico-subulate, thid!,ie»ry, 8ifllil|&,>ldte,'isii^i^aiaia 
with rows of bluish brown spots; towards the base 
pale brownish yellow ; whorls rather flattened. ‘ Ptudjlc (SHamii 
PI. V, Pig. 197. 24 Species. 


* FftKB E6m‘,1my. 


fSmMtk. 
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4th lipily. 

Columbl| 4 Ria. (5 genera.)^ 

Noj^anal at the baae of the aperture, but a more or lesa dis^ 
tiucrshbdorsal notch, and folds on the^columella. 

The shells of tills family are entirely without any canal j theic 
essential characters are the plaited columella^ and the^notgh at the 
base of the aperture. 

1 . Columbella*. 

Shell oval, spire short: base of the aperture more or less 
notched; no canal* Columella plaited. Aperture contracted by 
a swelling on the inner side of the right lip. 

The shells of this genus are short, small, and of considerable 
thickness ; often striated transversely, and of very various colours. 
They are jparine, shore shells, and are distinguished from the 
volutm, by the swelling on the inner side of the right lip, and by 
their having a small operculum. 

Type. Cobmhella mercatonaf, (Voluta mercatoria. Liitn.) 

Sheil oirate»turfainated ; transversely sulcated, white, painted 
with smalt, reddish brown^ transverse, subfascicnlatcd lines, some-* 
times banded; lip toothed within. Coasts of Goree. PI. r. 
Figi 198. 18 Species. 

2. Mitrat- 

Sttielt turrhed, or subfusiform ; spire pointed at the summit ; 
bme notched ; no canal. Columella transversely plaited ; plaits 
parullel, the lower ones the smallest. Columellar lip thin, and 
resting on the columella. 

DistiiiguiBhed from the volutse, by the summit of the spire being 
^igoito pciilted, and not terminated by a mammella, and by^thc 
gtadually lessening towards the base. The colu> 
meUair li{^ soBtedmes visible only near the base of the columella. 
The s^rm are found in the seas of warm climates ; they are 
agreei^y vaHed in their cidours, and sometuues are covered with 
an <q[ditennis. They probably have no operculum. 

InUfidhi telmida, a dew? t QmcM with frqfit. 
t A Miirt, 
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. iv iUa^UPP^C^aiis*. ^||olflt|icphiCOp»liS‘ 

^Ipl tarnte^, s»o®tft<, i»hito, apettesa W5(J) red ; the lower spots 
8<|aftre> disposed in tegular order, transversely } th§ upper irre* 
gular; superior tnargin of the whorl* entire ; co^meUa quadripli- 
ente^ lip toothed posteriorly. Indian Ocean. PL v. F%- 199. 
69 Beeent sppeies, and 14 fossil. 

3. Volutaf. 

Shell oval, more or less ventricose ; summit obtuse, or mamel- 
leted; base notched: no canal. Columella plaited; lower pMts 
largest, and most oblique. No cglumellar lip. 

Brugtti^res began the reform of the too numerous genus volota, 
*s established by Linneus, by removing from it all the shells which 
have no notch at the base. Lamarck has carried it still futthet, 

. by separating from it the mitrsc, columbellm, marginelleejpaoccllariae 
and turbinellm. The genus still contains a great number of spe" 
cies, many of which are remarkable for the variety, beanty, and vi- 
vacity of their colours. They are generally smooth and brilliant, 
and do not appear ever to be covered with an epidermis. Some of 
them are very ventricose, others*siraply oval, and covered with tu- 
bercles; others again are ovate-conical, elongated, almost jfusifonn, 
or turrited, and approach the shape of the mitrm. They are all 
marine shells, and generally inhabit the seas of hot climates. No 
species of this genus is found in our seas. 

The volutiE are distinguished from the mitrm by the lower plaits 
on the columella being larger than the upper, and by the obtuse 
and mammellatedtermbation of the spire. 

^amatek separates them infb four subdivisions, vis,— 1, 
ven^icose shells. 2. oval, spinous, or tubercular. 

3. ^usicalesf oval, sublubercOlar, 4. Fmoidee, plQ o gatq dt Y inl T,’- 
cose, subfusiform. 

Type. Volufa Dtadema\. (Voluta oethiopica-var« Lieu.) 
Shell ventricose, orange yellow, someUme* ; 

* ISj^ieepa. ^ ♦ mde. 
t Biaim. Imosrck’s second sp«^i(«tbHhvt<fuh^ 

y* MtttHcer, 
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spire cfowiicd with arched, poittlfed, nearly 8tfH|ht spines ; colu- 
melta trTplicate. AsiatiG Seds. PI. v. Fi^. 400. 44 Re^^int sj>e» 
cies, and Iff fossil. 

4. Marginella* 

Shell oblong oval, smooth; spire short; right lip externally 
varicose ; base of the aperture very alighfly notched^ Columella 
plaited ; plaits nearly of equal size. 

The marginellm are generally smooth, polished shells, prettily 
coloured, and remarkable for the varix, or projecting callus on the 
right lip of tlie aperture. They are distinguished from the thitrm 
and volutfc by tile equal folds on the columella, by the aperture, 
which almost always occupies the whole length of the shell, by the 
callus on the right lip, and by the scarcely perceptible notch at the 
base of the aperture. They inhabit the seas of warm climates. 

Lamarck^subdivldes the genus Into, 1, shells with a projecting 
spire ; and, 2, those without a projecting spire. 

Type. Marginella glabeltaf. (Voluta glabella. Linn*) 

Shell ovate oblong, grayish ;^ello\v, surrounded with reddish 
zones, sprinkled with very small white spots ; spire short, conical ; 
apex obtuse; columella quadriplicate. Senegal* PI. v.^Fig. 201. 
25 Species. 

5. Volvariat. 

Shell cylindrical, convolute ; spire scarcely projecting. Aper- 
ture narrow, as long as the shell. One or more plaits on the lUwer 
fdH of the columella. 

jbistinguished from marginella by having, in general, no vkrix 
on the outer lip, which is thin and sharp, though sometimes slight 
traces of a varix are perceptible. The volvarim are all sea shells, 
dhdgenerdUy of small size. 

Type. ViAvatia buUoides §* 

^ From margoi a margin^ In Klkisioii to tha vartx on the right lip. 

t Dim. from gUtber, stiwoth, or bare* % From volvo^ to roll, 

4 Like a bulla, Wc have chosen this, though fossil, and the last of La- 
inarck^a species, for our type, as most perfectly answering the ebar^ettrs of 
the jl^emii, hud as being the individual on which be originally established^ it. 
See his System, isdt. 
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JiMt ttM8?er9el| striii^M «tri» doJAed; •pirc 
nevljr ci>iuse|i|pd ki |p|d«^ pf tlje «k«Ut pointed,; bawvof ^ cohi- 
mella triptwftte. from Orignon. PI, v. Fig. 202. 5 Re- 

cent species, and I tosstl. 

dlh Family. 

COKTOtUTA. (6 genera.) 

NocatuU; base of the aperture notched, or etfuse; whorls of the 
wide, eompressed, convolute, the last whorl almost entirely 
covering Uie others. 

The Oonvoluta constitute the last family of the trachclipoda 
lilke the dtdttmeUatia, shell has no canal at the lower pait, 
bat a notch at the base of the aperture. Hie most remarkable 
in regard to their form, is the great width of the whorls, so 
that dm last almost wholly envelopes all the rest. ^Hence the 
cavity of the shell is long and narrow, and the body of the 
animal must, consequently, be consideiably flattened. 

The shells of the two first genera have the right lip of the aper* 
tarii curved inwards. 

h O^ula*. 

Shell uflated, attenuated or subacuminated at each end ; lips 
curved inwards. Aperture longitudinal, narrow, effuse at the ex- 
tremities ; left lip not indented. 

laaneus confounded the ovulm with bis bulle, from which they 
were first disUnguished by Brugui^res. They are cbsdy aUied to 
the cyprsem, in point of form ; are sometimes rostrated at both 
ends, nearly stdnbtht and have uo spire. They are distinguished 
firqpt the Cyprseie, by the left never having anyiqdentatioiis, and 
from the bullm, by the turning inwards of the rij^tlip. 

The shells of this genns never have a lamina resting mitbecqlu- 
mellar lip, which is always naked, smooth, and more or less Ut* 
dated. They have neither epidermis nor opercnlum^ 

Type. ^v«la (Bulla ovum, 


* Aitt. from «wmi, aaa%(r< > 

t ijkP'rtttsnUi fiiii tpcltw Into tweractUMu, vis,, ibei* 

wftt the ni^t lip plicated, aad thm^ In wWch It is smooth. 
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Shell inflated, oval, ventricose in the middle, amooth, milk white ; 
extremities rather prominent, subtroncated ; mouth orange* Mo- 
luccas. PI. V. Fig.^203. “la Recent species, and 2 fossil. 

2. Cyprsea. 

Shell oval I or oblong oval, convex on the upper part, somewhat 
flattened at the under ; lips curved inwards. Agerture longi- 
tudinal, narrow, indented on both sides, effuse at each end, and 
extending tlic whole length of the shell. Spire very small, scarcely 
perceptible. 

The cypreeae are generally smooth shining shells, agreeably 
coloured, and without any epidermis. They are remarkable for the 
diderent appearance which the shell of the same individual as- 
sumes at different periods of its growth. In the mature state, these 
shells answer the description given above, but when young, they 
have a very different form. The aperture is then more dilated, 
especially at the lower part, is entirely without indentations, and 
the right lip is sharp. In its next, or middle, stage of growth, it 
acquires the general form of the adult shell, but is still incomplete, 
having only its first superimposed^layer of testaceous matter, and the 
spire, though very smal],«is not yet entirely covered; its colours, 
moreover, are still wanting. The second layer of testaceous matter, 
variegated with the brilliant colours that adorn this genus, is de<- 
posited by two membranous expansions of the mantle of the animal, 
which it spreads over the back of the shell, so as to cover and con- 
ceal it completely, thus adding at once to its solidity and beauty. 
In some species, the place where the two edges of the mantle 
meet, is marked by a longitudinal ^ne, on the back of the shell, 
of a different colour from tlie rest of it. 

From the varying form of this shell, according to its age, we 
must be careful to distinguish the three separate states in which it 
is likely to be met with, or we shall be liable to mistake the same 
individuals for three distinct species. 

In some species the place of the spire presents a little pit, simi- 
lar to an umbilicus, in others it is almost obliterated. In like 
manner the two external margins of the shell are sometimes both 
Voi.. XVI. F 
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dilated^ sometimes only one ; and again, sometimes neither of them 
are prominent or inflated. 

Lamarck states that observation has proved that the animal of 
the cypreea continues to grow after it has completed its shelly 
which it is consequently obliged to quit, and form a new one ; 
hence the same individual may form several shells with a single 
layer of testaceous matter, and several with the layers double, or 
complete ; and this he thinks is prqyed by the fact that perfect 
shells of the same species are often found of different sizes. 

The head of the animal which inhabits the cypraea, is furnished 
with two slender conical tentacula, finely pointed, with the eyes 
situated near the base on the outer side. The tube for re- 
spiring water is short, and placed on the neck ; it is formed by 
the anterior part of the mantle, and lodged in the notch of the 
shell which terminates the aperture on the side next the spire. 
The foot of the animal is a ventral, fleshy, linguiform disc, which 
it uses for the purposes of locomotion. 

The cypreece live buried in the sands, at some distance from the 
sea coast, both ia hot and temperate climates. The different 
species, which ate very numerotis, are not easily distinguished 
from each other, for their individual characters, independent of the 
colours of the shell, are few. 

Type. Cyprmacervina^. (Cyprcea oculata. Gmel) 

Shell ovate-ventricose, yellow or chesnut colour, sprinkled with 
small, very numerous, whitish spots ; longitudinal dorsal line 
straight, light coloured; interior of the lip inclining to violet. 
American Seas* fh v. Fig. 204. ecent species, and 18 

fossil. 

*0 

3. Terebellumf, 

Shell convolute, subcylindrical, pointed at the summit. Margin 
simple, and acute. Aperture longitudinal, contracted at the upper 
part, notched at the base. Columella smooth, truncated at the 
bottom. 

The genus bulla, observes Lamarck, seems to have been a pro- 

^ cpleur of the ihcji. f ^ 
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visional receptacle^ in which Linneus placed all the univalve thellsi 
whose classification puzsled him; thus he considered the tere* 
helium to be of the same g^enus as ovula^ bulla proper^ athoHna^ 
certain pyrula^ &c., in spite ofthe disparity of these associations. 

The terebellum has no epidermis^ if is a thin, smooth shell, and 
when we look at its back, appears to be irregularly notched at tfat 
base. It most resembles the ancillaria, ofiva, and conus, and hIS 
some slight similitude to the young cyprcea. 

Type. Terebellum subulatum*. (6ulla terebellum. Zinn») 

Shell cylindrical^subulate, thin, smooth, delicate ; spire distinct t 
left lip resting on the columella. Indian Ocean, PL v. Fig* 20S^ 
I Recent species, and i fossil. 

4. Ancillariat- 

Shell oblong, subcylindrtcal ; spire short, not channelled at the 
sutures. Aperture longitudinal, scarcely notched at the base, 
effuse. A callous, oblique varix at the base of the columella. 

The ancillaria has great resemblance to the oliva, but the upper 
edges of the whorls of the spire rest, each respectively, against the 
preceding v^horl, and are not separated from ft by a spiral canal, 
as is the case with the olivee. The callous, oblique varix, at the 
base of the columella, distinguishes this genus from terebellttm and 
buccinum. 

The aperture of the ancillarim is longitudinal, but never extends 
through the whole length of the shell. They are sea shells, hnd 
more numerous in fossil than in recent species. 

Type. Ancillaria cinnamomcal. 

Shell oblong, ventricose-cylindrical ; chesput yellow; a light 
coloured or whitish band on the upper part of the whorls ; coIu-» 
mellar varixred, substriated. (Locality not given.) Pi. v. Pig. 20d. 

4 Recent species, and five fossil. 

d, Oliva §. 

Shell subcylindrical, convolute, smooth; spire short, sutures 
channelled. Aperture narrow, longitudinal, and notched at the 
base. ColumeUa obliquely striated. No operculum. 

* Afei^ihupedt f From ancillu,^ a ^auiflef. t Cinnamon colour, t daeHoo* 

r 2 
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The oliva are very smooth Bhells^ shinbg) and prettily coloured, 
and have no epidermis. They exh distinguished from the cylin- 
drical cones, by the channel which separates the whorls of the 
spire, and by the striae on the columella ; from voluta and mitra, 
by the spiral whorls of those'shells being separated by simple un- 
channelled sutures. The oliva is further distinguished by a pro- 
minent callus^t the upjter extremity of the columellar lip, which 
assists in forming the channel of the spire. At the base of the 
columella some vestiges of the very oblique callus of the ancillariae 
appear, but those shells never have their sutures channelled, nor a 
alriated columella. 

The shell of the oliva is rolled round the longitudinal axis, leav- 
ing a void space at the place of the axis, and the last whorl so en- 
velopes the rest, that only their upper portion is visible, and con- 
sequently the spire is very short.' llie shell appears to be formed 
of two separate layers of testaceous matter, like that of the cyprma, 
for if we remove the exterior layer, we generally find the one be- 
neath of a different colour. Hence, during the life of the animal, 
the shell is probably frequently covered by the mantle, though no 
dorsal line, indicating the junction of the lateral lobes of the mantle, 
as on the cyproea, can be distinguished dn the oliva. 

Linneus not only did not distinguish the olivm from his volutae, 
but even considered almost all of them as mere varieties of one spe- 
cies, viz., voluia oliva. This genus, however, is well defined by 
the characters we have given above, though the discrimination be- 
tween the several species is somewhat difficult. 

The olivae, are found in the seas of warm climates ; the head of 
the animal inhabitant is furnished with two long, pointed tentacula, 
ttfwards the middle of which, are placed its eyes. A tube, situated 
above the head, conveys the water to the branchi®. 

Type. Oliva porphyria ♦. (Voluta porphyria. Linn.) 

Shell large, light flesh colour, spotted with red, and adorned 
with red angular lines ; spire and^ base tinged with violet. South 
American Seas. PL v. Fig* 207. 62 Recent species, and 6 fossil. 
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6. Conus*. 

Shell turbinated, or inversely conical, convolute. Aperture 
longitildinal, narrow, not toothed, effuse at the base. 

This genus is the most beautiful, -extensive, and> interesting of 
all the spiral, unilocular univalves. It contains the most costly 
and remarkable shells, whether from the regularity of their form, or 
the brilliancy and variety of their colours. The most striking cha- 
racter of the cones is that the whorls of the spire are, as it were, 
compressed, and rolled one on another, cornet-fashion, so as to 
leave only the outer whorl wholly visible, and merely the superior 
margin of all the interior ones* Their general form is that of au 
inverted cone, being smallest at the base, and increasing in diameter 
towards the spire, which is usually short, sometimes flattened, 
sometimes slightly convex, and occasionally somewhat conoidaU 
The cones inhabit the seas of hot climates, at the depth of ten or 
twelve fathoms : the animals of this genus breathe only by the 
branchia ; their head is furnished with two tcntacula, which have 
eyes near their summit. The mantle is narrow, and above the 
head is a tube, to convey the. water which they breathe to the 
branchim. The cones are all sea shells. 

Type, Conus marmoreus^. (Idem. Linn.) 

Shell oblong, turbinated, black, with white, subtriangular spots ; 
spire obtuse, crowned with tubercles ; whorls with concave chan- 
nellings. Asiatic Seas. PI. V. Fig. 208. 181 Recent species, and 
9 fossil |. 

Fourth Order. 

(Cephalopoda. 

Mantle in form of a sac, containing the lower part of the body. 
Head projecting beyond the sac, crowned with inarticulated 
arms, furnished with suckers, and surrounding the mouth. Two 

♦ Acorn. t Of marble. 

t Besides the fossil species described at the end of tlie several genera, and 
briefly noticed in the preceding pages of these extracts, Lamarck has added a 
supplement, in tliis part of the work, containing the descriptions of many 
others, Whi^ the geologist will flhd very useful in hit researches in fossil oott- 
chologyt 
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sessile eyes ; two horny mandibles al the mouth ; three hearts ; 
sexes separate. 

The cephalopoda, have been so named by M. Cuvier, because the 
head of each animal is furnished with a kind of inarticuUted arms, 
forming a coronet round the mouth, which is terminal* 

Except of Uie family'of the sepiaria, and of the genus Bpirufa, 
we know little of the animals of the families and genera included 
in this order, most of them inhabiting the great depths of the sea, 
and, consequently, being beyond the reach of our observations. 
From those which are known to us, we can ascertain that the 
cephalopoda are the most perfect of the mollusca t their organiza* 
lion is the most complicated, and most developed, and they are 
in this respect, superior to the other invertebrated animals. 

The body of the cephalopoda is thick and fleshy, and its lower 
part contained in a muscular sac, formed by the mantle of 
the animal. This mantle, closed at the posterior part, is only 
open at the upper, from which the head and a portion of the body 
projects. The head is free, surrounded by a coronet of tentacular 
arms, the number and size of which vary in the different genera* 
It has at the sides two large, sessile, immoveable eyes, without 
eyelids, but very complicated with regard to their humours, mem- 
branes, vessels, ^c. The mouth of these animals is terminal, ver- 
tical, and armed with two strong horny mandibles, which are 
hooked, ahd resemble a parrot’s bill. Lastly, the organ of hearing, 
although unprovided with any external conduit, as in fishes, is dis- 
tinguishable in tliese mollusca. 

The cephalopoda are furnished with three hearts for the circula- 
tion of the fluids; or, pjprhaps we should rather say, they have but 
one heart, and two sepjtrate lateral auricles. In fact, the principal 
trunk of the veins, orltat which carries the blood, divides into two 
branches, which cootvey the fluid to the lateral auricles ; these send 
it to the branchiae, whence it is carried to the true heart, situated 
In the middle, and firom thence over the whole body, by means of 
the arteries. 

These mollusca all live in the Sea ; some swimming about freely, 
and fixing themselves to marine substances at pleasure, the others 
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crawling on the bottom, or along the shores, by the assistance of 
their arms. Most of the latter conceal themselves amongst the 
rocks. They are all carnivorous, and prey on crabs and other 
marine animals. The position of their arms admirably facilitates 
the conveyance of the food to the mouth, whose strong mandibles 
serve to crush the hard bodies which the animal seizes on. Some 
of the cephalopoda arc quite naked, others inhabit a thin, unilo-* 
cular shell which envelopes them, and which they can cause to 
float on the surface of the water : others, again, are provided with a 
multilocular shell, cither wholly, or in part internal. 

These latter arc very numerous, and singularly diversified in 
regard to form ; the ocean, especially at great depths, seems filled 
with them, so great is the multitude of fossil multilocular shells, 
met with in the older formations. With the exception of some 
species of a pretty large size, the greater part of these shells are 
extremely minute. 

The shells of those cephalopoda which are furnished with them, 
afford but little instruction from their form, as to that of the ani- 
mals which produced them. To distinguish these shells we can 
only compare them with one another ; and we are as yet ignorant 
whether the divisions we may thus establish, will coincide with the 
principal divisions we should form of the mollusca themselves, if 
we had the opportunity of being better acquainted with them. 

The multilocular shells of this order, are extremely remarkable 
from their diversity of form, and have hitherto greatly embarrassed 
naturalists in their attempts to determine the relation of the animals 
which produce them, to the known conebiferous mollusca. The 
manner in which, these shells were formed, tbeir connexion with the 
animal, whether it inhabit the last chamber of the shell, be wholly, 
or only in part contained in it, or whether the , shell be more or less 
completely internal, were all questions which we had no means of 
determining, till MM. Sueur and Peron, brought tlie animal of 
the spirula from New Holland. This animal is a true cephalopoda, 
and has a multilocular shell inserted in the posterior part of its 
body, only a portion of the shell being visible ,* hence we may con- 
fidently presume that all multilocular shells, or those which are 
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et MSitiimy fto, actually belong to cephalopodous molluscay and are 
more or less ioteroab 

liamatck divides the cephalopoda into three sections. 

First Sedioii. Testaceous^ polythalamons cephalopoda. Shell 
multtlocotar^ subtnternal. 

Second Section. Testaceous, monothalamous cephalopoda. 
Shell unilocular, wholly external. 

Third Section. Naked cephalopoda. No shell, either internal or 
external. 

Section 1. 

Polythalamous Cephalopoda. 

Shell moltilocttUr, wholly or partly enveloped, Inserted in the 
postefior part of the body of the animal, often adhering. 

It appears that the shell of the polythalamous cephalopoda con- 
taiaa the posterior part of the body of the animal, or a portion of 
that part, in its last chamber ; but the shell itself is incased m the 
pofterior extremity of ?Jte body, and either entirely or partially 

corered by it 

In the spiruk, about a fourth* part of the shell is visible, or 

exU'rior to the body of the animal. In the nautilus, probably, two- 

thirds of the shell are uncovered, the rest being enveloped by the 

posterior part of the Cephalopoda. 

The nummulites, and the other minute multilocular shells are, 
on the contrary, probably wholly enveloped and hidden by the 
posterior part of the animal which produces them ; and, perhaps, 
the same may be the case with the ammonites^ although many of 
those shells are of very large siae. 

Some of the animals of this section appear to contain their shell 
without adhering to it, whilst others adhere by means of a ten- 
dinous filiform ligament lodged in a sheath, which traverses the 
chambers of the shell, and which increases in length in proportion 
as the animal displaces the enveloped portion of its' body; for, as 
the animal grows, the last chamber of the shell must become too 
small for the part contained in it ; it, therefore, probably withdraws 
that part to some distance from the last chamber, leaving a void 
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space behind, and remaining stationary for a while in its new 
position, forms another and a larger chamber. 

This section contains seven families. The shell is multilocular, 
and the margins of the chambers are simple, without any divided 
sinuous sutures on the internal surface of the shell. 

1st Family. 

Orthocerata (5 genera.) 

Shell straight, or nearly so ; Vio spiral. 

The shells of this family, as its name denotes, are straight, or 
only very slightly curved, ^nd consist of an elongated, testaceous 
envelope, containing a similarly elongated nucleus. When the 
envelope is solid at the upper part, so that, the nucleus does not 
reach its summit, they are easily separated from each other. The 
chambers of the nucleus are simple, and generally perforated. 
Most of the shells of this family are unknown except in the 
fossil state. 

1 . Belcmnitest* 

Shell straight, elongated-conical, formed of two distinct and 

separable parts; viz. 

The external, a solid sheath, full at the upper part, with a 
conical cavity ; ^ 

The internal^ a conical nucleus, pointed, chambered transversely 
through its whole length, multilocular; chambers slightly concave 
on one side, and convex on the other, and perforated by a central 
siphon. 

The belemnites, which are only found fossil, and generally 
empty, or without the nucleus, are merely the sheath of an 
elongated-conical mass, not adhering, chambered, and furnished 
with a siphon like the orthocera and hippii rites. The form of the 
sheath is that of a long cone, more or less pointed at the summit, 
and it often has a shallow lateral groove ; its upper part is solid, 
whilst the lower has a conical cavity, which contains the muftio- 
cular nucleus. 

Type. Belemnites suhconicaX^ (Nautilus belemnita. Gmel.') 

From a hom* 

t From itnUo etXtfAvw, a dart. 


t SubconicaL 
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Shell semicylindrical at the lower part ; the upper part attenuated, 
conical. Fossil— common in limestone, ^c. * PI. vi. Fig. 209. 
2 Species *. (This figure shews the slender process at the apex of 
the cone, mentioned in the note below ; Fig. 209 is a representa- 
tion of another, and rarer species, B, mamillata.) 

2. Orthocera. 

Shell elongated, straight, or slightly curved, subconical, striated 


♦ In the Transactions of the Royal Society of Eilml)nrgh, for 1823 , is a very 
Interesting paper by Thomas Allan, Esq., on the “ Formation of the Chalk 
Strata and Structure of the Belemnitc,’* to which we refer the reader for much 
valuable information respecting this curious fossil. Amongst other particulars 
mentioned by Mr. Allan, and which we wish our limits did not forbid us to 
quote more in detail, he observes that, “ The form of the belemnitc is that of 
a cylinder, terminated at one end witli a conical point, /iirnisAed with a slender 
process of about a quarter (fan inch in ltnf>ih ; but it is only when the beleinnite 
has been enclosed in flint that this delicate member has been preserved.”— 
This process proceeds fnm the apex tf the cone, to'that of the bclemnite:*^** In 
composition, the belemnites, whether enclosed in lime-stone, flint, clay, or 
gand-stone, is uniformly formed of crystallized carbonate of lime, striated and 
radiating to the eirrumference, from a lime which passes from the apex of the 
alveolus to that of the fossil.” — “ A sp'iicture quite different from that of other 
calcareous fossils, which arc formed in geucual of the common rhoraboidal 
carbonate ; * and, “ which appears to have been dependent on some internal 
organization.”— On this account wc may, perhaps, he ailowed to consider 
the beleinnite as unaltered,” Mr. Allan dissected several belemnites imbedded 
in flint, from Ireland, by means of arid, and found them intei.seclcd by minute 
siliceous cylinders, having exactly the form and appearance of arteHes, and 
connected with eaeli other and with that portion of the cone which remained, 
by moans of smaller lihres representing vciihs, and alfording the most strikirii? 
resemblance to an injected anatomical preparation,” Others, when the 
calcareous matter wayemoved, exhibited “ small, irregular, globular masses^ 

a^emnee » may, U best compared to the ovarium of some 

animal. Mr. Allan .Iccidcs nothing as to the mode by which the siliceous 

holesfilled np with the fiim the great dissimilarity amolg the specimen, 
seems to preclude the posstb.lity of attributiug their structure to organisation 
hov,|»er strongly some ot them may resemblo it." The .slende® process' 
however, projecting from the apex of the concaraerated cone totba^tofthe 
helomntte. appears to be uniform ; and, perhap., the “ anatomist mat fimit 
the threads by w hich the rounded masses (in the ovarimn lilcp enp/sit*! s 

in two plate, JS'vXrer StZ . 
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externally by numerous longitudinal ribs* Chambers formed by 
transverse septa, perforated by a central or marginal tube. 

The orthocera is a very small marine shell, resembling a straight 
or slightly arched horn ; the subcentral siphon ivbich traverses the 
interior transverse septa, often projects at each extremity of the 
shell, or only at one end. These small sheila are found, with 
many others, in the sand on the shores of the Mediterranean. 
Type. Orthocera raphanuS^. (Nautilus raphanus. Xmn.) 
Shell straight, elongated-conical, articulated ; articulations 
torose ; siphon sublateral. Shores of the Mediterranean. PI. vi. 
Fig. 210. 6 Species. 

3. Nodoiariaf. 

Shell elongated, straight or slightly arched, subcorneal, nodular; 
nodules globular, very smooth. Chambers formed by transverse 
septa, perforated in the centre or near the margin. 

The nodosaria differs from the orthocera by having only smooth, 
globular nodules on the external surface, without the small longi- 
tudinal ribs which give the latter shell a channelled appearance. 
Type. Nodosaria racUculaX. (Nautilus radicula. Linn.) 
Shell straight, oblong-attenuated ; articulations globular, smooth ; 
siphon sublateral, Adriatic. PI. vi. Fig. 211. 3 Species. 

4. HippuritesJ. 

Shell tubular, cylindrico-conical, straight or slightly curved, 
thick, multilocular; septa transverse. An internal lateral canal 
formed by two longitudinal, obtuse, converging edges. The last 
chamber closed by a thick, solid operculum ; edges of the opercu» 
lum bevelled, and accurately adjusted to the orifice of the chamber. 

Some hippurites have a siphon which traverses the septa froix^, 
end to end, without communicating at all with the chambers of 
the tube ; in others, the siphon is replaced by a lateral canal some* 
times hollow, but most commonly filled by the same septa that 
traverse the cavity of the tube ; others, again, have both the siphon 
and canal. Those with the canal are always thicker than the 

♦ A radish. f From nodus, a knot, 

t A little root. § From Hippuris, the herb called tail^ 
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others. These shells are only known in the fossil state, and were 
discovered in the Pyrenees, by the late M. Picot de la Pey rouse. 
Type. Hippurites rugosa 

Shell cylindrical, attei^uated, very thick, transversely rugose ; 
base truncated ; a double pit in the truncation. Fossil, from the 
Pyrenees. PI. vi. Fig. 212. 

5. Conilitesf. 

Shell conical, straight, slightly bent ; sheath thin, distinct from 
the contained nucleus. Nucleus subseparable, multilocular, 
divided by transverse septa. 

The conilites appears to differ from the belemnites, principally 
in not having the upper portion of the sheath, or external shell, 
elongated and solid, (in consequence of the termination of the 
cavity for the nucleus before it reaches the summit,) as in those 
shells. The nucleus seems also to be less easily separated from 
the sheath than that of the belemnites. 

One species. Conilites pyramidataX. 

Shell conico-pyramidal ; lower face concave. Fossil, Coast of 
Briiany. PI. vi. Fig. 213. , 

2d Family.* 

Lttuolata, (3 genera.) 

Shell partly spiral ; the last whorl straight. 

The lituolata are multilocular shells, of a spiral form, but the 
last whorl terminates in a straight line. The transverse septa, 
which form the chambers, are generally traversed by a siphon, 
which is interrupted before it reaches the succeeding septum. The 
whorls which form the spiral are, sometimes, distant from one 
another, leaving a remarkable space between them ; sometimes 
they are quite close together; in either case, the last always ends 
in a straight line. Some have the last septum pierced with from 
three to six holes, as if their siphon were compound. 

1. Spirula§. 

Shell cylindrical, thin, almost transparent, white or pearl colour, 
multilocular, partly twisted into a discoidal spiral ; whorls distant 


♦ Ritgose. 

I PyrmnidaU 


t From count, u cone. 
^ A little tpirc. 
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from one another, the last produced in a straight line. Septa 
transverse, placed at equal distances from each other, externally 
concave ; siphon lateral, interrupted. Aperture orbicular* 

The animal of the spirula, which was brought with its shell, 
from the South Seas by M. Peron, is a true cephalopoda. The 
posterior part of the body is enveloped by a sac, the anterior 
projects beyond it, and the head sustains six arms, disposed like 
a coronet, round the mouth, two of which are longer than the rest. 
At the posterior end of the sac, is an incased shell, only a portion 
of whose last whorl is uncovered and visible. In consequence of 
this important discovery, Lamarck thinks himself justified in as- 
suming that all the multilocular shells, belong to the cephalopoda. 

One Species. Spirula Peronii*. (Nautilus Spirula, Linn,] 

The diameter of the disc of the shell seldom exceeds an inch. 
No further description. South Seas. PI. vi. Fig. 214. 

2. Spirolinites. 

Shell multilocular, partly twisted into adiscoidal spiral; whorls 
contiguous, the last terminating in a straight line. Septa trans- 
verse, perforated by a tube. 

Distinguished from spirula by the contiguity of the whorls. Only 
known in the fossil state ;'.very small shells ; the straight part of the 
last whorl, bears a considerable proportion to the spiral part. Some 
species have only an incipient spiral at the summit, .the rest of the 
shell being straight; others are c|uitc straight, like certain indivi- 
duals of the genus orthoccra ; in some the shell is flattened, in 
others cylindrical. In all, the septa form little external projections, 
which divide the spiral traiiversely, as by so many separate ribs or 
stria?. The siphon, which traverses the septa and chambers, is very 
distinct, notwithstanding the smallness of the shell. 

Type. Spirolinites cylindracea f. 

Shell straight, curved at the apex only ; aperture orbicular. 
Fossil, Grlgnon. PI. vi. Fig. 215. 2 Species. 

3. Lituoliles j. 

Shell multilocular, partly twisted into a discoidal spiral ; whorls 

* Perou^s, t Cylindrical, X From lUuus, a ern ked trumpeU 
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contiguous, the last terminating in a straight line. Chambers ir- 
regular, septa transverse, simple (no siphon) ; the last septum 
pierced with from three to six holes. 

Small fossif shells ; the septa, which form the chambers, are at 
unequal distances, and inclined to one another; some species have 
scarcely one complete turn of the spiral. 

Type. Lituolites nautiloidea 

Shell disGoidal, caudate, ribbed; last septum with six or fewer 
foramina. Fossil, Meudon. PI. vi. Fig. 216. 2 Species. 

3rd Family. 

Cristata. (3 Genera.) 

Shell semi-discoidal ; spire excentric. 

The cristata, are flattened, muUilocular, shells, almost reniform, 
or crested; the chambers gradually lengthen as they approach the 
exterior, arched border, and appear to turn partly round an ex- 
centric, more or less marginal, axis. 

1 . Renulitesf. 

Shell reniform, flattened, furrowed, mnltilocular ; chambers 
linear, contiguous, curved round a marginal axis, those farthest 
from the axis, the longest. 

The form of these fossil shells is very remarkable. The chamber^ 
are contiguous, unilateral, narrow, linear, curved into a portion of 
a circle, all disposed in one plane in such a manner that the 
first, or smallest, forms a little arc round a marginal axis, or 
centre ; all the other chambers are^placed on the same side as the 
first, whence there results a flat, reniform, furrowed shell, having 
its axis situated on the margin opposite to the convex part of the 
chambers. 

One species. Renulites opercularis J. 

Shell semilunar, very flat ; furrows arched, concentric. Fossil, 
Grignott. PI. vi. Fig. 217. 

2. Cristellaria §. 

Shell semi-discoidal, muUilocular ; whorls contiguous, simple, 

• Nuutilun-like. t From Hen, the kidney. 

^ Opct'cHlav f i. nn opercuhiifit 

} From crista, a crest, or tuft 
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progressively increasing in size. Spire excentric, sublateral. Septa 
imperforate. 

Most of the cristellariee, are flattened, crest-shaped shells, their 
septa are visible externally ; the chambers are elongated, subra- 
diated, of the whole breadth of the whorl which contains them^ 
and have an excentric, almost lateral axis. 

Type. Cristellaria squammula *. 

No further description. PI. vi. Fig. 218. 9 SpecieSf all recent. 
3. Orbiculinaf. 

Shell subdiscoidal, multilocular : whorls contiguous and com- 
pound; spire excentric; chambers short, very numerous; septa 
imperforate. 

The chambers of the orbiculina seem to be of two kinds, they 
traverse each other, and render the whorls, as it were, compound. 
Most of the species of this genus are flattened, or compressed. 
The aperture is narrow, in the form of an arched, transverse fissure, 
and appears common to the chambers of the last row. 

Type, Orbiculina nuinismalisl. 

No further description. PL vi. Fig. 219. 3 Species, all recent. 

[To be cpncluded.] 


Art. VII. On an Arenaceo-calcareous Substance found near 
Delvine in Perthshire. J. Mac Cullocli, M.D,. F.R.S, 

The present notice relates to a substance hitherto undescribed ; 
still limited, as far as I know, to the spot named in the title, and 
possessing some resemblance to an object well known to minera- 
logists, the arenacco-calcareous spar of Fontainebleau. 

The present course of the Tay tlflrough the plain of Stonnount 
is accompanied by high terraces of rolled stones, gravel, and sand, 
the ruins of the mountains from which it traces its many-headed 
origin, and the remains of an alluvial plain, through which it is 
still deepening its way, leaving these deserted records of its cor- 
rosive power. 

* From sguanKff a scale. t From orliculus, a little orb. 

I From mmisma, a piece ({f money. 
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These terraces stand at various altitudes above the present bed 
of the river ; according to the different periods of time at which the 
water, once effecting its descent to a lower stage, abandoned the 
surface on which it had last flowed. At the point here to be 
described, they appear tQ reach to about sixty feet. 

At this place, as in most others, they present an aggregation of 
rolled pebbles of various sizes, accompanied by a few angular 
fragments, jwhich seem to have undergone a less distant trans- 
portation, and succeeded by coarse gravel and siliceous sand ; 
the larger materials being, as usual, predominant towards the 
bottom, and the smaller at the top. As the river is at present 
impelled against the foot of this bank, it exhibits a recent section 
resulting from the constant waste it experiences ; the surface of 
the declivity being frequently renewed the losses which the mass 
undergoes from the occasionally increased state of the stream. 

The upper and flat surface of this bank is an extensive and cul- 
tivated plain, nor is any rock (o be seen for a considerable space ; 
the alluvial soil covering the subjacent strata in most places to the 
depth already described, and the river not having as yet reached 
them any where ih the immediate vicinity of the spot in question. 

fundamental Wk, thus* far below the site of the present 
appearance, is the red sandstone which succeeds the primary 
country of the Highlands at Birnam, and extends, with the excep- 
tion of trap and its congenerous rocks only, far to the southward. 
There is no appeafance of limestone in the vicinity, nor are any 
fragments of this substance obvious among the transported 
materials, although there is little reason to doubt that such exist 
in the soil. 

In examining the sandy bank, tliin and indurated lamiuoc are 
Sten interposed among the loose materials, protruding to a small 
distance, and, in consequence of their superior tenacity, resisting 
the action of the stream and that of Ihcir own weight. On di- 
vesting them of the loose sand in which they are enveloped, they 
are found to present a great variety of slalactilic forms, generally 
mote or less complicated, and often exceedingly intricate and 
strange. The two simplest modifications that occur, may be con- 
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sidcred as tlie elements of ail these capricious appearances ; the 
one consisting of a conical concretion, and the other of a lenticular 
ones analogous to the stalactite and stalagmite of mineralogists. 
These, combined and modided in different ways, produce the 
several varieties of form that arc found in this place. 

Thes» concretions arc formed of carboi^jite of lime, containing 
sand united by that cement, in the same manner as it*occurs in the 
Fontainebleau spar. It appears difficult at first sight to account 
for the stalactitic shape, since these concretions are neither formed 
in cavities nor in a perpendicular position. They lie, on the con- 
trary, in a direction but little inclined to the horizon, and are ge- 
nerated in the* midst of the sandy stratum. It seems equally 
difficult to account for the presence of the carbonate of lime; but 
it is natural to suppose that water saturated with that substance 
finds its way through fissures or intervals in different parts of the 
bank ; altliough it is not easy to conjecture whence it originates. 
It would naturally be imagined that the calcareous solution thus 
trickling through the sand, should diffuse and lose itself so as to 
form with it a loose admixture; oi* else thus consolidate the parts 
within its reach into a calcareous sandstone. But it%is not un- 
likely that this partial formation is determined, in some measure, 
by the innumerable surfaces of the sand, already perhaps contain- 
ing calcareous particles, and ofiTering bases on which the earth 
in the solution is quickly deposited by a species of crystallization, 
thus checking that diffusion. The rudiment of a stalactite, once 
formed, serves perhaps as a comluctor to the fluid, which is thus, 
by a continuation of the same prqpess, enabled to prolong these 
concretions, in some cases, even to the length of three feet. Thf^ 
explanation, however, does not apply to the lenticular stalagmite 
and its modifications ; nor am I at present able to explain how 
this appearance, which, in ordinary cases, results from the diffu- 
sion of successive drops falling on an exposed surface, should here 
occur in a close mass of sand. I must add that there is no ap- 
parent difference in the position of the two modifications ; both 
being found confusedly together, and without that mutual relation 
which occurs in the common concretions of this nature : and I 
Vot. XVL G 
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may also acid that the purer forms are as accurate as those found 
in caverns : the stalactite being a perfect prolonged cone, and the 
stalagmite a thin and round flat cake. * 

The fractured surface of the specimens varies ; evidently in con- 
sequence of the greater or less quantity of Sand entering into the 
composition, and of va^ ^tions in the fineness of its partitles. It 
is rarely so distinctly ** as even those specimens of Fon- 

tainebleau spar which are ost charged with sand : and, in general, 
it is so much like an ordinary sandstone that the presence of the 
calcareous ingredient would not be suspected. As such indeed it 
was originally sent to me, being supposed corroded specimen of 
sandstone, of which an internal structure was detected by the usual 
causes of wasting. 

It is perhaps of Utile use to state the relative proportions of 
the ingredients, which are moreover subject to variations ; but the 
average of the specimens 1 examined gave GO parts of sand in 100 
of the stalactite. 

Considering the crystalline arrangement of the carbonate of lime, 
as indicated by the platy fractur^e of the specimens, and the ana- 
logous circumstances under which the mcneral of Fontainebleau i» 
found, it might have been expected that geometric forms should 
also be found with the rest in the sand banks of this spot. None 
such have, however, yet been discovered ; and the resemblance re- 
mains confined to the composition and internal structure. The 
present appearance can tliereforc only be considered as an analogy ; 
an instance of the possibility, as that is of the actual exiatence, 
of a compounded crystal, in wjiich the presence of a foreign body 
does not impede the crystalline tendency of the crystalHxable In- 
gredient, although the latter is so much inferior in quantity to the 
intruding material. It is probable that with a general resembtatiine 
in both cases, namely, the presence of a calcareous sdutioi! i* A 
masi of ffiand, there is an essential difference^ in one particufat^; 
between the circumstances under which the crystal Of Fontain^Bl^att 
and the stalactite of Delvine are formed. From general 
we should conclude, that, in the former, the nilxtnre Of the SiOd 
and the solution was preserved in a constant semidutd state, 
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calcareous matter succeeding as the first was deposited, so as to 
permit a slow arrangement of the carbonate of lime ; while, in the 
hitter, wc are certain that the precipitation of this salt is hurried 
by the rapid flow and absorption of the percolating fluid. In the 
ordin^iry stalactite of caverns#; the same effect results from the 
rapid evaporation of the water, and from the mechanical descent 
of that part of the solution which has not had time to deposit its 
contents in its passage downward. '1 his opinion is supported by 
the situation in which the Fontainebleau crystal is found, namely, 
tliQ fissures of a sandstone; in which it is easy to epneeive that 
state of things which I have here suggested. The occasional 
variations that occur in this substance still farther confirm this 
view. Mineralogists will immediately perceive that I allude to 
that case in which the crystal consists partly of an arenaceous and 
partly of a pure carbonate of lime. Here, it is probable, that the 
fluid has so far prevailed in the fissure as to overtop the sandy 
mixture, thus admitting the continuation of the arrangement from 
thb mixed to the pure part of the solution. It is probable that 
there would not be much difficulty in putting this suggestion to 
the test of experiment ; »by filling with sand those pools in the 
Spar Cave of Sky, in which, as I have shewn in another place, 
(Western Islands,) the formation of calcareous spar takes place. 

The appearances now described will serve to illustrate another 
circumstance occurring, not very unfrequently, in sand, in different 
parts of England, llie substances in question are found, among 
other places, in the sand that lies above the fossil bones of Norfolk ; 
and they have been ranked, improperly, with organic remains, — 
They consist of long cylinders, or tubes, of different dimensions, 
ikometimes formed of one crust or layer, at others of more ; in 
which latter cases partial cavities sometimes occur between the 
layers. On- analysis, they will be found, like the stalactites of 
Delvine, to be composed of sand agglutinated by carbonate of 
limei or rather they must be considered as calcareous stalactites 
ehtatrgUttg sandi The calcareous ingredient is often, howtstCr, 
distinhily visible ¥k these ; forming a lamina among the Successive 
whidi the crystalline particles are seen radiating iirom 
G 2 
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the centre of the cylinder or tube. The same explanation evidently 
applies to these, as to the stalactites of Delvine. With respect to 
the central cavity, it is analogous to that which so often occurs in 
ordinary calcareous stalactites^ and presents no further difficclties. 

I may add respecting these, that as the sand is generally fer- 
ruginous, they are comiponly of a brown colour and much charged 
witli tb® -ust 6f iron. 


Art. VIII. On the Process of Reproduction of the Members 

of the Aquatic Salamander. Tweedy John Todd, M.D., 
F.R.M.S.E., cV. 

Section 1st. Description of the Process in (jeneral. 

The reproduction of the members of tlie Aquatic Salamander 
may, perhaps, be better understood by considering it as consisting of 
three distinct subordinate processes, viz., of growth, organization, 
and increase. That of growth may be described as the production 
of a homogeneous substance, of the nature of coagulable lymph, of 
the form, but of a much smaller size, than the original member ; 
that of organization, as the conversion of this substance into the 
diiferent structures, which naturally constitute the member ; and 
that of increase, as its slow and gradual progress to the size of the 
original part. 

When the limbs of the salamander are removed, the phenomena 
of inflammation and its terminations present themselves as in all 
the other vertebral animals ; nor until the cicatrix is completely 
formed can any difference be observed in either case, except that 
the extremity of the stump, which in other animals tapers and 
assumes a conical form, in this becomes enlarged and bulbous. 
This swelling of the stump generally precedes the formation of the 
cicatrix. It, however, sometimes coincides with it, and very rarely 
follows it. I have observed, when the cicatrization is proUacted, 
the swelling of the stpxAp precedes the cicatrix a considerable 
time, as much as fourteen days, and, when U it accelerated, they 
generally take place together. In some rare cases the tum^faetion 
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of the atump contbues after the ^rowtii has been nearly finished. 
Except this appearance, which I have been led to regard as a sure 
indication of future reproduction, no sign of it is ever to be observed 
until after the |>erfect healing of the wound; and any cause, acci<* 
dental or intentional, which obstructs it, impedes also the produc- 
tion of the new member. 

This bulbous form of the stump is proved by dissection to arise 
entirely from nicknamed vascularity. 

A short time after the cicatrix is formed, varying from one 
day to six, a red projecting point is observed on its^ central part 
from which the cuticle seems to have been absorbed. This 
point is soft, and bleeds on being pressed. Its surface is moist 
and glistening, secretes a glutinous fluid, which adheres to the 
fingers on being touched. It is surrounded by a groove formed 
by the cuticle of the cicatrix being elevated above the level of its 
bone, in the form of a collar. The microscope discovers this spot 
to be a reticulated cluster of red vessels, which have protruded 
through the cicatrix. I have sometimes doubted whether there 
was a real protrusion, or wheth(;r a point of the cicatrix presented 
that appearance, but the constant observation of the collar*like 
elevation does not warrant any such doubt. In two or three days 
more, generally about six from the period of cicatrization, this 
red spot becomes a conoid protuberance, the base of which is of 
a transparent grey colour, but tljc point is still covered with the 
red vascular spot. Examination sl^ws this cone to be composed 
of a transparent grey homogeneous matter, soft and semi-consis- 
tent, resembling coagulablc lymph .or animal gluten, covered with 
a thin filmy membrane. This cone continues to elongate, and Hie 
red point gradually disappears sooner or later, according to ihp 
extent of the joint which is first to be restored. The usual time 
is about twelve days from the period o fcicatrization, when the new 
growHi is generally about a line and a half in length. But if a very 
small part of tlie joint has been amputated, the red spot disap- 
pears much earlier, and the elevation w%he new growth is hardly 
perceptible, -for this and the stump together bear always a constant 
ratio to the length of the original joint, generally as two to three, 
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so that if little more than oiie-third lias beeu removed^ there is 
no more new growth than what is sufficient to complete the ratio. 

When the growth of the first joint is completed, the vascular 
spot entirely disappears. The new growth at this period is irre^ 
guiarly conical in form, and* presents all the other appearances just 
described. Its base is^ circumscribed by a red border, indicating 
the seat of numerous red vessels. *l'he extreme point seems 
almost devoid of cuticle, or covering, but that of the base up* 
proaches, in some degree, the natural skin. 

During or three days more, generally about fiftcenfrom the 
period of cicatrization, the new growth ceases to increase in length, 
but seems to acquire more consistence, gradually beginning to be 
converted into the different structures of the limb. The extremity 
is less pointed, and rather enlarged and bulbous. Its point is flat, 
and the circumference rises above the central part, which is Hot 
shining and moist, uncovered by membrane, and studded with 
vascular spots, which bleed on being touched, like the granula- 
tions of a wound, to which they may in many respects be properly 
compared. This is the commencement of the growth of the second 
joint of the extremity, and is an exact •repetition of the process 
observed in the growth of the first. 

The new growth, however, does not shoot forward in the line of 
the axis of the first joint, but forms an qbtusc angle with it. 

The growth of this joint generally occupies about seven days, 
and is finished about the twjnty-first after cicatrization, at which 
time the new extremity has acquired about four lines in length, 
always, however, depending op the length of the original limb. 

* At this time also the site of the angle is observed to form a 
narrow neck-like depression, the incipient formation of the second 
articulation. 

The new growth of the second joint is less round and more flat 
than that of the first, and it bears a less proportion to the of 
the second joint than the new growth of the first does to its ori- 
ginal. It is seldom a liiiilih length. 

About this period the point of die new growth is ob$emd to be 
flattened and a vascular line is seen upon it, from which soon 
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afsses a flattened conoid projection, the rudiment of the foot. 
This last growth occupies about three days,*and seldom exceeds 
half a line in length, this bearing still less proportion to the part 
of tile original member which it represents. 

A day or two after the growth of the foot is completed, and when 
the stump and new growth together arc equal in lengtli to the 
original flrst joint, two vascular spots are observed in the extremity 
of the new member, from which two knobs, the rudiments of the 
phalanges of the second and third toes, soon push forward. In a day 
or two more appear in the same manner, in succession, those of the 
first, fourth, and fifth, according us it may be the anterior or pos- 
terior extremity. This process is repeated at certain intervals, 
until the growth of all the phalanges is terminated, but of the same 
diminutive she as the other parts of tlie new extremity. This sel- 
dom occurs before the fiftieth day from the date of the cicatrix. 

About the sixtieth day the whole length of the new growth and 
stump together Unequal to only half of the original limb, the stump 
and new growth of the joint being about two-thirds the length 
of the original one, the leg about three-fifths, the foot about one- 
third, and the toes about one-sixth, the diameter of the leg about 
one-half that of the original one, and the breadth of the foot about 
one-third. 

Whilst the growth of the lower joints is taking place, the pro- 
cess of organization is going on in the superior ones, so that when 
the growth of the second joint is completed, the first has acquired 
a certain degree of firmness to give it support. About forty days 
from the period of cicatrization, we find more than two-thirds of 
the first joint occupied by a solid and central part. This central 
jpart, is an elastic substance, resembling cartilage in appearance. 
It is transparent, except in some points towards the superior end 
where a cloudy white deposit is observable. Surrounding this 
some fibrous structure like muscular is to be seen, and the re- 
mainder, except the cutis, which is nearly organized at an earlier 
period, about the forty-third day, is (3if a soft gelatinous nature. 
In the new growth neitlier the trunks of the blood* vessels the 
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nerves can be discovered, although the minute ramifications of bOlh 
arc visible. 

About the fiftieth day dissection shews that the trunk of the 
original nerve terminates abruptly at the new growth, and brUfKohes 
of fibrous matter appear to radiate from its extremity, which is 
considerably swollen agd expanded. It appears as it were a liSw 
growth.. The* limb is striated with red vessels, presenting the 
appearance of a tortuous congeries iu the course of the original 
trunks. The original muscles seem continued by new ones into 
the new structure, and the new limb is already used in loco- 
motion. Though the external form of the articulation seeins natu- 
ral, its internal structure cannot be accurately clistinguii^hed. 
Beneath the first articulation, the new growth, with the ex- 
ception of its coming, consists almost entirely of a homogeneous 
glutinous substance. 

About sixty days from the period of cicatrization, the first and 
second joints are perfectly organized, although die new growths of 
the toes cohtinue soft and glutinous, irt this period also all the 
partial' motions of the first and sf^cond joints are observed. The 
old and new bones are united together by callous, resembling the 
union of a fracture. Even at this period the trunk of the nerve 
does not extend into the new member, but terminates at its coUi- 
mencement. 

The process of organization proceeds in the other joints in suc- 
cession, but is not completed 'in all before the hundredth day. 

The process of increase is much slower than that of the two 
preceding ones. It commence^ in every one as soon as their 
organization is finished, but the period in which it is itself com- 
pleted is so indefinite, depending so much on the season of the 
year, it is difficult to assign it any particular term. It, however, 
seldom takes place at any time within less than a year. 

The reproduction of the tail, though appearing to differ from, 
follows' the same process of growth as that of the limbs. As «i 
that case no growth takes place until after cicatrization, and. 
preceded by the vascular structure, only of a diffctctti^fbrm. *rhe 
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Iralbous enlargement of the stump is, however, certainly much less 
sensible. 

After cicatrization, which is often very tedious, arising from the 
exfoliation of the vertebrm, the new growth makes its appearance* 
preceded by a longitudinal vascular spot. The new growth is a 
flat triangular projection, the base of which is less than the breadth 
of the stump. It is perfectly soft and flexible, and of a transpa- 
rent colour, except at its edges, which are striated witli red 
vessels. 

Although the growth takes place as well from the sides as the 
apex of the triangle, its increase in breadth does not keep pace 
with its increase in length. Thus, when it has acquired four lines, 
the base of the new production is only about iive-sixths the breadth 
of the stump, presenting the form of an isosceles triangle, a mini- 
ature of the original tail. 

As soon as the new growth of the tail, which takes place much 
more rapidly than that of tlie limbs, is about four lines in length, 
a triangular opacity is q^ferved, projecting into it from the stump. 
This is the rudiments of the spine, which, together with the forma- 
tion of the cutis, is the b<^ginning of the process of organization. 

The new growth of the tail bears a much greater proportion to 
tlie original size than the new growth of the limbs. The process 
of organization is much sooner completed, and that of increase 
requires a much shorter period. In the course of two months from 
the period of cicatrization, the new tail can with difiiculty be dis- 
tinguished from the original one. 

The processes of reproduction in the larva of the salamander, 
are exactly the same as in the perfect animal, except that they 
commence sooner, and are sooner completed. 

S ECTiON 2d. Variations of the ProcesSj 6cc, 

It is a most diflicult task, and, 1 may almost say, a fruitless one, 
to endeavour to induce any derangement in the process of repro- 
duction. It is, however, a pleasing one to observe the new means 
by which nature is ever prepared to adapt herself to every new 
circumstance and exigency, 
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If, instead of a straight line, the amputation be made in an ^iblique 
one, the new growth instead of commencing in one point and one 
projection, commences at the same moment in two separate ones. 
But the growth of the superior, or proximal, one, ^oes on in a 
ratio so much greater than* the other, it soon OYertakes it, thus 
speedily correcting the obliquity. These separate growUis united 
together at tli^ir bases, *soon form one, and the process of repro- 
duction is continued in the usual manner. It is worthy of remark, 
that when this occurs in the reproduction of the tail, the new 
growth does not assume its pointed triangular form, until the two 
separate growths are united together. 

When instead of a simple obliquity, the amputation is made so 
as to leave a bifurcated stump, which is easily done in amputation 
of the tail, the new growth does not arise from the sides of the 
fork, but from its angle, imthe form of a triangular projection, 
which is gradually united to them. 

When, however, the method of amputation is reversed, and the 
stump is spear-shaped, separate growths take place from each 
side of the point; and, as 3oon as they arc on a level with egch^ 
other, the process proceeds in the usual planner. 

It would seem that the reproduction of any of the members may 
be repeated, ad infinitum ; for, as far as I have observed, I have 
never known any^ limit to it# Whether the second amputation be 
made during the process of growth, organization, or increase, the 


secondary reproductions observe the same laws as the primary one, 
except that the nearer the amputation is made, to the period of 
growth, when the structure is most simple, the cicatrization is 
quicker, and the growth takes place in a shorter period. 

Tlie process of reproduction is much influenced by the season of 
Ae year. In the months of April, and June, it is compa- 
ratively slovr in its progress. It proceeds with the greatest rapi- 
dity in the month of August, the period of greatest general vigour. 

The reproduction does not appear in any way materiaUv af- 
fected by the animal being in spawn, nor does the privation of food, 
which thesc^^mrals aye able to support for a considewy* time, 

in any sensible way interfere with the process. 
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ilt woqld also, that whether one or all the members are 
to be reproduced at the same time, the process goes on with equal 
rapidity. 

It was natural to inquire whether reproduction was a property 
possessed generally by the other parts of this animal, or whether 
it was strictly confined to tliose members in which it has been de* 
scribed. The results of my researches only warrant me in stat- 
ing, that this pbwer is possessed by the extremities, the tail, the 
lower jaw, and the crest of the male. I have looked for it in vain 
in the eyes, although I have watched the changes in the pan for a 
very considerable time after cicatrization. I have never observed 
it in any of the internal organs ; nor have 1 been satisfied that it 
takes place in the bronchive of the young animal. When any 
other parts of the body, except those capable of reproduction, are 
removed, the healing process proceeds as in other animals, leaving 
a cicatrice, unequal and depressed, which is never obliterated. 

It was also an object of my researches to discover whether re- 
production commenced in any particular structure in preference to 
the others. To these inquiries I have always received a negative 
answer, leading me to conclude, that the reproducing vessels are 
contributed by alt the structures. This, however, was not the case 
when the inquiry was pursued conversely, so as to determine the 
influence of the arterial and nervous system on the growth of the 
new production. As relates to the former, my observations were 
less conclusive and satisfactory, but concetning the latter, per- 
fectly conclusive. 

If the sciatic nerve be intersected at the time of amputation, 
that part of the stump below the section of the nerve mortifies, re- 
production following the cicatrix in the usual manner. If the di- 
vision of the nerve be ma<i^4ifter the healing of the stump, repro- 
duction is either retarded or entirely prevented. And if the nerve 
be divided after reproduction has commenced, or considerably ad- 
vanced, the new growth cither remains stationary, or it wastes, 
hmmes shrivelled and shapeless, or entirely disappears. This 
deriuaigenient cannot, in my opinion, be fairly attributed to the vas- 
cular derangement induced in the limb by the wound of the divi- 
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sioiii but must arise from sonietliin^ peculiar in the influeuce of the 
nerve. I must> however, observe the same uniform influence was 
not observed in every part The intersection of the spinal marrow 
at the origin of the tail had no power of checking its repro- 
duction. 


Section 3d. Comparkon of the Process of Reproduction in df- 
f event Animals possesshuj this power. 

In reasoning on the phenomena of reproduction, the compari- 
son of this process, in the different animals endued with it, natu- 
rally presents ilseli to the mind as a method by which further 
knowledge of the process may be obtained. 

In the tadpoles of the frog and toad the process is precisely the 
same as in the lava of the salamander. But except in the repro- 
duction of the tail, which is both constant and vigorous, it is very 
uncertain in its extent, and strictly confined to certain states of 
devclopcmeut, the absorption of the tail distinctly marking the 
period when the power is entirely lost. It is, however, curious to 
observe to how near the moment of metamorphosis the reproduc- 
tion of the tail continues. 

i have ascertained that the reproduction of the tail of the lizard 
is effected by the same process as that of the salamander, and, I 
should think, from what may be collected from Reaumur's obser- 
vations, it is probably the same in the crayfish and its species. 

In the snail I have also every reason to believe the same process is 
observed. 


From the very interesting experiments of my ingenious friend 
PryessorSanGiovani, of Nap\es, I am authorized to conclude, 
that although the reproduction of the earth-worm presents some 
specBc differences, yet the general .j^ocfsii is the same. I am 
entirely mdebted to his liberality for the following account of it 

When earUi-worms are divided at the lower edge of their great 
rmg, If drey survive the injury, which they generally do three in 
twenty times, the separate parts gradually diminish in circ^nffe^ 
ence, the wounds cicatrize, and the cicatrix, which w of a bricht 
red colour, u surrounded by a round projecting band, (Jo«rreZ.) 
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In the anterior half, reproduction goes on rapidly, for in twenty-four 
days from the beginning of the experiment, four or six of its rings 
are already reproduced in all about four or five lines in length. 
As soon as reproduction commences, the round projecting band 
ceases to be observed. The new production is transparent, of a 
clear reddish colour, and of the same size and diameter as the * 
rest of the body. The anus is perfectly formed, and the parts of 
the vessels, nerves, and alimentary canal belonging to the new 
growth, can be observed, as well as the lateral filaments distri- 
buted by pairs to each of the new rings. The great ring, it 
is worthy of remark, entirely disappears during reproduction. 
The process continues to proceed in the same manner, though 
with less rapidity, being apparently much influenced by the season 
of the year. Two hundred and thirteen days from the commence- 
ment of the experinjent the anterior halves have each repro* 
duced twenty-five or twenty-six rings, the new growth becoming 
gradually redder, less transparent, and more perfectly orga- 
nized. Their diameter is every where equal, as well in the new 
part as the old, so that the new tail continues conical instead of 
being flattened as in the original. 

The process of reproduction is much slower in tfie posterior 
halves. They preserve a healthy and well nourished appearance, 
their anterior extremity cicatrizes and tapers very much, becoming 
more pointed, and appearing to assume the form of a head ; not, 
howevet, untflitefty-five days from the beginning of the experi- 
ment can the new growth be distinctly perceived, when only three 
or four new rings are observed at the anterior extremity, their 
termination, the seat of the head assuming a pointed conical 
form, approaching nearer that of the natural head. Two hundred 
and thirteen days fromHh€l>eginning of the experiment the pos- 
terior halves have each reproduced five or six rings, and the head 
in appearance, {for it does not appear that its real organization 
was determined by dissection,) only differs from the natural one 
in being more obtuse and less tapered. 

* IBiub, from the division of those worms, Professor San Giovani 
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obtained six perfect ones, which he siibrhitted to the inspection of 
the Royal Academy of Naples, in May, 1815. 

We here observe, as in the salamander, the bullwns enlarge* 
ment of the stump, the red vascular structure, the first growth of 
a transparent appearance, and its gradual transition to tt moxe 
perfect structure. It is also probable, that had the observations 
been made more mihutety, and more in relation to the process^ 
the resemblance would have been found more exact. 

The specific difTerences which the case affords are the diminu^ 
lion in diameter of the original part, and the new growth at once 
of the same size, as also the early organization of the alimen- 
tary canal, the nerves, and vessels. 

The disappearance of the great ring, or renfiem$nt^ the organ 
of copulation, is a fact both curious and interesting, although only 
in unison with the general economy of nature. 

This general resemblance, which we find in the process in the 
above-mentioned animals, can, however, with no reason be ex* 
pected in the polypi, whose nutrition is carried on without any 
vascular system. This difference of structure and functions 
would only make the prosecution of this /comparison, through this 
order of animals, more useful and necessary. But whatever may 
be the difference of the process in the different classes of animals^ 
It 1 $ very obvious that the power of reproduction itself, Rioogb 
more common in the lower animals whose structure is most simple, 
is not dependent on the difference of organizntioillin the vanous 
classes, but can only be referred to some law of organization pecu- 
liar to the species possessing it. This conclusion is most forcibly 
illuMtateil ,n the ^a.iemder end lijard, whole power of rep™- 
duetto,, ie .bM, confmed to eertti. „„„he„ , i, ' 

•“>' « 

Section 4th. Gtniral Olservations. 

idfcri, “ 1 bero.daeriM S, 

mutte, fo, 
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sfelf* with cne or two general obseryations. The process of growth 
nuturally leads us to consider the more general law of organization, 
from whence it would seem to emanate ; I mean, the formation of 
structures, or tissues, through the intermediate agency of that 
snbstahcei which we call coagulable lymph. Indeed, it would 
seem that this matter is the matrix of every structure. It is 
the simplest form of animal existence, and it is the ftrst state of 
existence of even the most perfect animals. It is the medium 
through which every breach of continuity is united, and through 
which every loss of substance is restored. And although it Is 
only on such occasions that its existence and importance is deve- 
loped to us, there is good reason to believe that it constantly exists 
as a separate and independent part in all animals, in a greater or 
less degree, and that it is throngh its means that the whole process 
of nutrition is carried on. As forming a part of animals it bears 
always a certain pioportion to the others, being inversely as their 
state of perfection, and in the simplest of them as in the animal- 
cute of the sponge it appears to be the sole and only one. 

The knowledge we possess of this substance we entirely owe 
to Mr. Hunter, an obligation, whicli, together with his views of 
indamroatiou, I hold to have as high claims on the gratitude of 
society as any discovery which has ever extended the power of 
human art over the functions of animal life. 

This matter in its physical properties has been considered as a 
peculiar kind vof animal gluten, similar in the opinion of many, 
and the same in the opinion of a few, as the fibrine of the blood. 
As regards its vital properties it is possessed of a principle of vi- 
tality, active and passive, sensible of the action of exlerual 
agents, and capable of organization. 

. In animals of red blood it is invariably produced by the red 
arterial capillaries. This I hold to be an undeniable fact. In the 
most transparent and colourless parts, where no coloured vessels 
are to be seen, the secretion of coagulable lymph is preceded by 
an afflux of red blood, and tliis, after symptoms of inflammatory 
action had entirely ceased, or where it has never existed, as in 
the progress of the reproductions of the tails of tad-poles» It is, 
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indeedy Singular^ that the red vessels should be the instrument of 
every new production of parts, which in their natural state do not 
possess red vessels, and which disappear wheaever the growth is 
completed. 

Soon after this substance is formed by the capillary arteries, it 
is covered by a thin transparent temporary film or pellicle. The 
formation of jbhis pellicle is almost simultaneous with another 
change, its penetration by blood vessels. 1 hesitate in stating 
this fact by a passive expression, for I regard the lymph as an 
active agent in the formation of the vessels. Immediately after 
the new growth has become vascular the process of organization 
commences, and the red vessels almost entirely disappear, unless 
when another growth is to take place where the red vascular spot 
is observed at the extremity as usual. May we hence conclude, 
that the new growths take place from the red vessels, and that 
organization is effected by the colourless ones ? 

The reproduction of the members of the salamander is so justly 
associated with the name of Spallanzani, who first observed and 
published this extraordinary fact, it may fairly excite surprise, 
that more present mention is not made that observing natu* 
ralist ia the preceding pages ; but although desirous of confining 
myself strictly to my own personal observation^, never having 
been able to procure bis jirodromo] I have been prevented availing 
myself of his experience and authority. 

Aap/es, FebnMTy 28, 1823. 



97 


Art. IX. PROGRESS OP FOREIGN SCIENCE. 

1 . On Titg>niu,m and its Combinations with Oxygen and SiUphuTy by 
Henry Rose, of Berlin, 

In the first half of his paper, Mr. Rose treats of the peroxide of 
titanium, (called by him, properly enough, titanic acid,) and its 
combinations with the alkalis and acids. We do not find here any 
thing very worthy of extract. After trying* in vain tQ reduce that 
oxide to the metallic state by zinc, and a stream of hydrogen gas 
at high temperatures, he finally had recourse with happier effect 
to sulphuret of carbon, employed in similar circumstances. 

The titanic acid should not be used in a pulverulent form, since 
it is impossible to separate mechanically, the resulting sulphuret 
of titanium from the residuary titanic acid. Hence he brought it 
into the state of a thick paste with water, which he squeezed 
strongly between folds of blotting paper under a press, so as to 
obtain cohering pieces, which retained their cohesion on being ig- 
nited. Tliese lumps he put into a porcelain tube, to one end of 
which a retort was luted air-tight, containing rectified sulphuret of 
carbon. The other end of the tube terminated in a small glass 
tube, which was left open. After the porcelain tube had been 
heated red for half an hour, he applied a lamp to the retort, and 
the gas was kindled as it issued from the end of the glass tube, in 
order to shew, by the force of the flame, whether a suitable quantity 
of sulphuret of carbon was evaporated. As the result was more 
satisfactory in proportionate the slowness of the evaporation, he 
reduced the flame to^ a size scarcely* visible, by removing the lamp 
to. a considerable distance from the retort. The operation gene- 
rally lasted from four to six hours, care being taken that some sul- 
phurei of carbon should always remain in the retort. By means 
of a spirit lamp, he then fused the extremity of the small glass 
lube, and withdrew the apparatus from the fire, so that the sul- 
phuret of titanium should be surrounded during the cooling with 
an atmosphalrc of alcohol of sulplmr, a precaution essential to pre- 
vent the action of air on the ignited sulphuret, which would recon- 
vert it into titanic acid. 

Sulphuret of titanium, thus formed, has a dark green colour. 
The slightest rubbing with a hard body, gives it instantly a strong 
metallic lustre ; the metallic streak is brass yellow. When heated 
in open vessels, it takes fire as soon as it becomes red hot, burn- 
ing with a blue sulphureous flame, and is converted into titanic 
acid. The metal of the compound gets oxygenated sooner than 
the sulphur, by roasting in the air. On pouring nitric acid on the 
sulphuret, nitrous vapours exhale, the mixture becomes hot, and 
finely comminuted titanic acid falls to the bottom of the vessel. 
The simplest and most accurate method of analyzing this sul- 
phuret, was %y its combustion, on platinum foil over a spirit lamp. 
In this way, hard fragments were obtained, which on the slightest 
Vot. XVI. H 
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rubbing assumed a bright metallic lustre. From such experiments 
he infers, the composition of the sulphurct to be, 

Metallic titanium 49.17 

Sulphur 50,S3 

100.00 

And supposing the stage of sulphuraiion to correspond with that 
of the oxidation in the titanic acid, he considers this as consistingof 

Metallic titanium 66.05 

• Oxygen 33.95 

100.00 

Mr, Rose details some experiments instituted with the yicvf of 
confirming his opinion about the relative states of sulphuration and 
oxidation ; but they do not seem conclusive. He considers the 
atom of titanium to weigh 7.782 referred to oxygen as unity. 
Gilbert, Annalen der Physiky No. Ixxiii. p. 129. 

2. New note o/M. Cagniard de La tour, on the Effects obtained from the 
simultaneous Application of Heat and Compression to certain Liquids. 

Bv the heat of an oil bath, some results have been obtained 
which seem to indicate such as would be procured by the employ- 
ment of much higher temperatures. They are presented in the 
following Tables. 


* Ta^le 1. Experwxents made on Ether. 


1 Volatile in the liquid state, 7 paitn. Volanie^in the state* of vapour, VO part*. | 

Degreci of Reaumur. 

Atmos, pressures. 

Difference from one re* 
suit to the iicott. 

80 

5.6 tenths. 

Atmps. 

90 

7.9 

2.3 tenths. 

100 

10.6 

2.7 

110 

12.9 

2.3 

120 

18.0 

5.1 

130 

22.2 

4.% 

140 

28.3 

6.r 

State of vapour 150 

*37. .5 

9.2 

160 

48.5 

11.0 

170 

69.7 

11.2 

180 

68.8 

9.1 

190 

78.0 

9.2 

200 

86.3 

8.3 

210 

92.3 

6.0 

220 

104.1 

11.8 

230 

112.7 

8.6 

240 

119.4 

6,7 

250 

123.7 

4.3 

260 

130.9 

7.2 
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Tablk II. EA'periments made on Ether. 



DeKve^s of Reaumur. 

Atmoa. pressures. 

Differcifice from one ro- 
snlt to the next. 

100 

14.0 tenths. 

Atmos. 

110 

17.5 

3.5 tenths. 

120 

22.5 

5..0 

130 

28.5 

6.0 

140 

;i5.o 

6.5 

State of vapour 150 

42.0 

7.0 

160 

50,5 

8.5 

170 

58.0 

7.5 

ISO 

63.5 

. .^.5 

190 

66.0 

2.5 

200 

70.5 ! 

4.5 

210 

74.0 

3.5 

220 

78.0 

4.0 

230 

81.0 

3.0 

240 

85.0 

4.0 

250 

89.0 ! 

4.0 

260 

94.0 

5.0 


Table III. Experiments with sulphur et of Carbon. 


1 Tuiunle in the liquid state, J parts. | Volume in the state of vapour, 20 parts. | 

Degrees uf Reaumur. 

Atmos. pres8ute.n. 

Dltfcrence from one re- 
sult to the next. 

80 

4.2 

Atmos. ' 

90 

5.5 

1.3 

100 

7.9 

2.4 

110 

10.0 

2.1 

120 

13.0 

3.0 

‘ 130 

16.5 

3.5 

' 140 

20.2 

3.7 

150 

24.2 

4.0 

160 

28.8 

4.6 

170 

33.6 

4.8 

180 

40.2 

6.6 

190 

47.5 

7.3 

200 

57.2 

0.7 

210 

66: 5 

9*3 

State of vapour 220 

77.8 

11.3 

230 

89.2 

11*4 

240 

98.9 

9.7 

250 

11413 

15*4 

^ 260 

129.6 

15.3 

265 

133.5 

3*9 


H 2 
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Remarks on the Results contained in the above Tables. 

In the first experiment, the ether passed into the state of va- 
pour at 150®, and produced a pressure of 3? atmospheres. 

The sulphuret of carbon,^which is almost as volatile as ether, 
passed however into the state of vapour only at 220®, with a pres- 
sure of about 78 atmospheres, that is to say, double of the ether. 
This result is the more /ernarkable since the capacity of the tube 
which enclosec\ this li(|uid, was a little larger, in reference to the 
volume, than for the ether. 

The irregularities observed in the succession of the noted pres- 
sures, depend probably on some inaccuracies which may have 
slipped into the experiments, notwithstanding every precaution. 
They have, however, no sensible influence on the main results. 
From the table of the first experiments on ether, we perceive that 
from 140® to 160®, the pressure increased by an atmosphere for 
each degree; that however, at a much higher temperature, namely, 
from 240® to 260®, the increase of pressure was only half an at- 
mosphere for a degree ; and that finally, at 260® the pressure be- 
came again stronger, a circumstance proceeding probably from the 
decomposition of the ether, or from some analogous change of state. 

It appears from the experiments made on the sulphuret of car- 
bon, that frcyii 250® to 260®, the augmentation of pressure was an 
atmosphere and a half for each degree, and that at 265®, this in- 
crease lessened as with ether. 

On comparing together the two tables Concerning ether, we ob- 
serve that up to 150®, the pressures in the tube with least liquid, are 
stronger than those of the other tube which contained the double. 
This difference arises undoubtedly from the primitive attraction of 
liquidity preserving, at these temperatures, least influence in the tube 
where the particles of the vapour arc more diffused than in the other. 

We may remark, in these tables, especially in the second of the 
experiments oii ether, that it is in general when the liquid is in the 
state of vapour, that the increase of the pressures is the greatest. 
^ soon diminishes, and seems thereafter to follow the same rate as 
in gases. F rom the same two tables, we further perceive that the 
total vaporizatite of the liquid, in the two experiments, occurred 
at temperatures slightly different. This circumstance would seem 
to demonstrate that this peculiar state always requires a very ele- 
vated temperature, nearly independent of the capacity of the tube. 
Ann, de Chim, et de Phys,^ xxii. 140. 

3, On the Sulphurets resulting from the reduction of some Sulphates^ 
by means of Charcoal. By M. P. Berthicr. 

This diligent chemist confirms in this paper, the views of Berze- 
lius, of which we formerly gave on account *, concerning the cosii- 
stitution of the sulphurets ; namely, that they are compounds of the 

^ Vol, XV. p. 209. 
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metallic bases of the earths and alkalies, with sulphur. M. Ber- 
thier seems, however, to be unacquainted with the researches of the 
indefatigable Swede, for he says that his experiments have enabled 
him to resolve the hitherto undecided question, wliether the alkalies 
and alkaline earths exist in the metallic state, in their sulphurets 
prepared in the dry way. It must be confessed that these experi- 
ments are so simple and convincing, as to excite surprise at their 
iiG^having been sooner made. , ,, 

Instead of mixing the sulphates and charcoal together in the 
state of powder, whereby after their ignition in a crucible, only 
impure sulphurets are obtained, M. Berthier finds that perfectly 
pure sulphurets may be procured, by heating the sulphates in cru- 
cibles lined with charcoal, (creusets hrasquh de charhon.) This re- 
sult is derived from the property which the sulphates possess, as 
well as most oxides, of being reduced by the mode of cementation, 
when they are kept exposed for a sufficient time, to a proper de- 
gree of heat in contact with charcoal. The reduetjon may always 
be completed in a few hours, by employing a white heat, even 
though several hundred grammes be operated on, provided the 
sulphuret be fusible. In other cases, smaller quantities must be 
taken, and a longer heat applied. The crucible must be filled up 
with charcoal powder, and closely covered with clay. 

If sulphate of barytes, sulphate of strontites, or sulphate of 
lime perfectly pure, and previously calcined, be heated in a 
hrasqued crucible, (one lined with solid charcoal,) to the tempera- 
ture of an iron-ore assay, the resulting sulphuret forms a well ag- 
glomerated mass, which may be withdrawn from the crucible 
without breakmg it, by the dexterous application of* a knife blade; 
and by taking the weight of the sulphuret, it is found that the loss 
suffered by the sulphate is precisely equal to the weight represent- 
ing the quantity of oxygen contained in its base and its acid. If, 
on the other hand, the sulphuret be dissolved in muriatic acid, we 
shall ascertain that during the solution, nothing but perfectly pure 
sulphuretted hydrogen is disengaged, and that there is formed no 
depositor sulpliur, nor oxygen-acid having this combustible as a 
base. Finally, if we heat a portion of the sulphuret in a silver 
crucible, along with three or four times its weight of nitre, we 
shall regenerate exactly the quantity of sulphate fcorresponding to 
the portion of sulphuret employed, and that the regenerated sul- 
phate, contains no excess, either of base or of acid. These three 
experiments concur in proving, in the most evident manner, that 
the sulphurets produced from the sulphates of barytes, strontites, 
and lime, conUin no oxygen, and consequently that their bases 
in the metallic state. 

The sulphurets, obtained on reducing the sulphates of potash 
and soda by charcoal, are equally in the metallic state; for they 
dissolre in the acids with the disengagement of pure sulphuretted 
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hydrogen gas, and withotit a deposit of sulphur, Sec. ; and they 
arfe transformed into neutral sulpnates by the nitrate of barytes; 
but it is not possible to have a proof of this fact in the proportion 
of 0)tygcn iVnich is disengaged during the reduction, as With the 
aulphurets of barium, &c., because the siilphurets of potassium 
and sodium are so fusible an^fl volatile that the greater part pene- 
trates into the charcoal coating, while the rest is dissipated in 
vapour. 

\Ve shall content ourselves with one or two examples of Mr. 
Berthier's experiments. 120 grammes of crystallized sulphate of 
barytes of Auvergne, reduced to powder, having been heated in 
a brasqued crucible at the porcelain furnace of Sevres, afforded a 
mass ok sulphuret strongly agglutinated, of a granular crystalline 
fracture^ and a slightly reddish-grey colour. It weighed 86 gram- 
mes. The loss was therefore 34 grammes n 28 per cent, as in a 
former experiment. Now the quantity of oxygen contained in the 
sulphate of barytes being theoretically 28.6 per cent., it is evident 
that the sulphuret produced by the reduction of this salt is the 
sulphuret of barium, B.S., which must be composed of 

Barium 0.8099 ... 100 

Sulphur 0.1901 . . . 24,47 

The sulphuret of barytes, thus procured, dissolves completely in 
water, without colouring it. Muriatic acid disengaged sulphuretted 
hydrogen from the solution without perceptibly disturbing it. 

Compound Sulphurets , — The aUcaline sulphurets, and the al- 
kaline-earthy sulphurets unite very readily together, and with most 
metallic sulphurets in the dry way. Although this combination 
can take place nearly in every proportion, the resulting bodies are 
true combinations and not mere mixtures. In fact, these bodies 
are perfectly homogeneous, and frequently retain no trace of the 
physical properties of their components, or at least of one of them. 
These compoimd sulphurets are analogous to alloys, and to vi- 
treous mixtures. 


Sulphate of Potamum and Bamm.— 5 gr. of sulphate of pot- 
ash, and 5 gr. of sulphate of barytes, afforded a button of sul- 
phuret weiring 5.6 gr. and wnioh consequently must have con- 
tained Sulphureil of potassium 0.367 

Sulphuret of barium 0.643 

It thence follows that more than the half of the sulphuret of potas- 
sium, produced from the sulphate of potash, had been volatilized 
daring the operation. 


4. On the acid of the triple Prussiates. By M. Gay llissac. 

The nature of the acid contained in the combinations distin- 
guished a short time since by the name of tr^le prussiates^ as 
also Its chemical constitution, appear to me no longer involved 
in uncertainty, M* Porrett, to whom we owe the importaiit^ 
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discovery of this acid, considers it as formed of carbon, iron, azote, 
and hydrogen ; but his experiments do not demonstrate in a satis«» 
factory manner the absence of oxygen, since they have led him 
to ascribe to iron oth'er degrees of oxidlzement, besides thd^c 
which had been determined by more dircict means. M. Robiquet 
and M. Berzelius are of the same opinion with INIr, Porrett;jyi, Ber- 
zelius found that the precipitate, obtained, by pouring a solution 
of lead into the triple prussiate of potash,, is formed of 


3 

atoms of 

cysmo^^Q a 

2 


lead; 

1 

f) 

iron; 

or of 2 


cyanide of lead ; 

I 


cyanide of iron ; 
fof potash and iron ; 

The triple prussiates 

< of barytes and iron ; 
( of lime and iron ; 


have an analogous composition ; that is to say, they contain each 

1 atom of cyanide of iron. 

2 atoms of the cyanide%f the other metal. 

Now since the hydrogen, contained in the acid of the prussiates, 
has totally disappeared, and since no more oxygen is found in 
the triple prussiates, and particularly in that of lead, which I shall 
take as Un example, these two bodies must have united to form 
water ; and, consequently, the acid of the triple prussiates must 
contain a sufficient quantity of hydrogen to neutralize* the two 
proportions of oxygen cohtained in the two prdportions of oxide 
of lead. This salt must be composed, therefore, of 

2 atoms of hydrogen ; 

1 ,, iron ; 

3 „ cyanogen; 

or of 2 „ hydrocyanic acid ; 

1 ,, cyanide of iron. 

I consider this acid as a true hydrogen acid, whose radical 
should be formed of one atom of iron, and three atoms of cyanogen. 

When we combine it with an oxide, its hydrogen forms water 
with the oxygen of the oxide, and its radical unites with the 
radical of the latter. The compound is no longer a prussiate. 
It is a cyanoferruret. Reciprocally, when we decompose a cy- 
anoferruret by a hydrogen-acid, sulphuretted hydrogen for 
example, the hydrogen of the latter combines with the cyanides 
of iron {cymoferre)^ and produces the hydro-cyanoferric acid. In 
other respects, the theory of the cyanoferrurets, and of tfee hydro- 
cyanoferrates, would be exactly the same as that of the sulphurets 
and the hydrosulphates, of the chlorides and hydrochlorides, 

It is undoubtedly premature to give a name, such as cyanoferre, 
► to a being .still Jiypolhetical, or at least which has not been ob- 
tained insulated ; but on one hand, I regard its existence as very 
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probable^ and on the other, the denomination which I have em- 
ployed expresses clearly my notipns of the nature of the triple 
prussiates. — Ann. de Chim. et Phys, j|xu. 320. 

5. Note on the Purpuric AcuU hy M. .1. L. Lassaiguc. 

M. Vauqiielin in repeating* the experiments of Dr. Prout and 
M. Gaspard Brugnatelli, on the peculiar acid which is formed, 
by the mutual action ©f nitric and uric acids, obtained results 
different from those announced by these two cliemists. He ob* 
served that two acids were usually produced, viz., a coloured acW, 
and a white acid of great power. These two acids are essentially 
different; the first is coloured, and forms an insoluble salt with 
lead; the second is white, and affords a soluble salt with the 
oxide of the same metal. Neither of these acids, exhibited the 
properties detailed in the Memoirs of MM. Prout and Brugna- 
telli ; a circumstance which he ascribes to these chemists not 
having obtained it in a state of purity. 

Although M. Vauquelin did recognise the formation of two 
distinct acids in the above process, their real existence appeared 
to him somewhat doubtful. He thinks there may be truly but 
one, wdiose properties might be^ modified by a colouring matter 
developed at the same time. He supports this opinion by plau- 
sible considerations. M. Lassaigno subjected to the action of 
voltaic electricity a weak solution of coloured purpnrate of am- 
inonia i© a glass tube, connected by threads of amianthus with 
another, containing distilled water. lU obtained at the end of 
some hours, a colourless acid at the positive pole, which, when 
combined with ammonia, produced a colourless salt, exhibiting all 
the characters of the white salt obtained by M. Vauquelin, and 
not precipitating the solutions of lead and silver, as happened 
before the transfer of the pure acid to the posilive pole. M: Las- 
^igne considers this experiment as decisive of the justness of 
M. Vauquelin s views, and of the impurity of the substance opc- 

1 p ^ change into sniper oxygenated uric acid. May not this 

acquired i the 

positive voltaic pole ?— Anw. de Chim. et de Phys. xxii. 334. 

6. Ncto mode of forming Cyanic Acid. By F. Wohler of 
Hiedelbcrg. 

The researches of M. Gay Lussac shewed that the -prOPOttbii 

** f as in cyano^; and 
It IS known that during the igneous decomposition of uric acid 

i. M. ,4- "K iipStW' 
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urate of mercury to a decomposing heat, and transmitted the strong 
smelling gas that was disengaged, into barytes water. The cy- 
anate of barytes, the salt^f this class, with which he was best 
acquainted, is the one mosicasily separable from impure prussic 
acid. Much carbonate of barytes fell down, and at the same 
time, a soluble prussiate of barytes was formed. The latter was 
decomposed by a current of carbonic acid gas ; after which the 
whole was heated,? filtered, and evaporated. In this way he ob- 
tained a perfectly white salt, in little scales, whose base was 
barytes, and which being dissolved in acids, evolved a substance 
of a vinegar odour, which excited a flow of tears, along with much 
carbonic acid, and then ammonia by tlie addition of potash. It 
exhibited in fact all the properties of cyanate of barytes, as de- 
scribed by him in a former number of the Annals. 

Urate of mercury appears to yield a greater proportion of 
cyanic acid, than an equal quantity of cyanide of mercury. 

When cyanogen is transmitted over heated carbonate of potash, 
this becomes speedily fluid, then gradually yellow, and on cooling 
it concretes into a bright yellow mass, which consists of cyanide 
of potassium, mixed with carbonate and cyanate of potash. The 
last salt is separable from the other two combinations, by boiling 
alkohol. 

The following process answers best for preparing cyanate of 
potash. Four parts of finely powdered cyanide of potash and 
iron, intimately mixed with three parts of nitre, are to be gradually 
projected into a crucible at dull ignition. At each addition a 
white vapour arises which attaches itself to cool bodies, and con- 
sists chiefly of cyanate of potash. The mass, still in a semi-fluid 
state, is to be taken out of the crucible, to be pulverized when it 
cools, and boiled in ordinary alkohol, which is to be poured oflF, 
and allowed to cool. Cyanate of potash now crystallizes in small 
plates. By re-dissolution in hot alkohol, crystallization, and pres- 
sure (between folds of porous paper) the salt may be obtained 
perfectly pure. About 20 pans of cyanate of potasli may thus 
be obtained from 100 of the triple prussiate. The plates of the 
cyanate have a great resemblance to chlorate of potash. It is not 
altered in the air. Its taste is very similar to th^t of saltpetre. 
It is slightly soluble in cold alkohol ; but very much so in water. 
When heated it melts even at a temperature far under a red heat, 
into a fluid as limpid as water, and is not decomposed even when 
long kept in a state of ignition ; but if a drop of water be then 
dropped into it, an extraordinary nuantity of ammoniacal gas is 
immediately exhaled. Treated witn sulphuric acid, it is rapidly 
decomposed into carbonic acid, sulphate of potash, and sulphate 
of ammonia, which last is easily discoverable by the addition of 
potash. With dilute acids, it exhales carbonic and cyanic acids, 
and an ammoniaqal salt is formed. When the solution of cyanate 
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of potash is heated to the boiling point, a great deal of ammonia 
is disengaged, and carbonate of potash remains dissolved. 

Cyanate of silver is obtained in t|||s form of a white povraer, 
by precipitating a solution of niira^ of silver, with cyanate of 
potash. This salt of silver, treated with acids, evolves carbonic 
and cyanic acids, and an aiAmortiacal salt is generated. It is vtery 
soluble in aqueous ammonia, by the evaporation of which, large 
semitransparent crystalline plates are formed, resembling quickly 
crystallized Irydrate of barytes. These constitute cyanate of silver 
and ammonia. — A cyanate of lead is obtained in the form of a 
thick white precipitate by, mixing solution of acetate of lead, with 
one of cyanate of potash. It appears in small needles, like muri- 
ate of lead, and is like it soluble in hot water. It is composed in 
100 parts of 75 oxide of lead, and 25 cyanic acid. From the 
igneous analysis of this salt, M. Wohler infers the composition of 
the acid to be, — 

Carbon 31.664 

Azote 36.940 

Oxygen 31.396 

100.000 

From theoretical considerations he offers the following modified 
statement of these proportions as probably more correct. 

Carbon ... 2 atoms 35.294 

Azote .... 1 „ ♦ 41.177 

Oxygen ... 1 „ 23.529 

Too.ooo 

As the atomic weight of the acid thus becomes 4.25, its com- 
pound with oxide of Iead=;14, should give per cent. 76.713 oxide 
to 23.287 acid, instead of 75 and 15, as by the above experimental 
result. — Gilbert’s Annalen, Ixxiii, 157. 


7. On Felspar t Albite^ Labradore, and Anorihitc. By Gustavus 
Rose^ of Berlin, 

Some differences which My. Rose observed in the angles of cer- 
tain crystalst hitherto classed among the felspars, Ted him to 
inake a closer iiyrestigation of them; the result of which was, 
that under these crystals are contained four species, differing both 
m a crystallographical and chemical point of view, though in the 
tormer respect they exhibit an undoubted analogy. 

snfot^^Tn'^TK abundant of these 

species. 1 0 it belong the Adularia of St. Gothard, the glassy 

S‘«>®“gebirge. the Amazon-stone It 
Siberia, the Labradore-felspar from Fricdrichswam in Norway 
the felspar of Bavano, Carlsbad, and the Fichtelgebirm and tl* 
neraUy most part of Werner's common felspaVs/*^ ^' ^ 
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The second species, Albite, is more rare. It is denoted by 
NS* + 3 AS*. Eggerls first found it in an uncrystallized fibrous 
and granular form at Finnbo and Broddbo, near Fahlun, and 
thereafter Haussmann and^Stromeyer in a mineral from Chester- 
field, in North America, to which the former gave the name of 
Kiefekpath. Nordenskiold found it in a granite at Kimito, near 
Pargas, in Finland; and Ficinus in a granite from Penig, in 
Saxony. All these are uncrystallized varieties. To the crystal- 
lized, which I have had occasion to see, belong the white schorl, 
first described by Rome dc ITsle ; the felspar crystals of Dau- 
phiny of Hiiuy ; the small crystals from Saltzburg and the Tyrol, 
known a few years ago under the name of Adularia, 

The third species forms the Labradoie spar, which Klaproth 
analyzed and distinguished from felspar, though mineralogists did 
not consider it as a distinct species. Berzelius has assigned to it 
the formula NS* + 3 CS* + 12 AS from Klaproth's analysis. 

Tlic fourth species is the rarest of the whole. Mr. Rose has 
recognised it only in the druses of limestone blocks, which arc 
found at Mount Somma, near Vesuvius, where it occurs in small 
shining perfect crystals. He has determined its formula to be 
MS + 2 CS + 8 AS ; and has called it Anorthite. 

Albite is readily distinguishable by the twin grouping of its 
crystals. Its primitive form is an irregular parallelopiped. In its 
massive state, it differs from felspar, in not being straight foliated, 
but always radiated. Labradore spar is completely decomposed 
by concentrated muriatic * acid, while felspar and albite are not 
affected by it. Anorthite yields to muriatic acid as Labradore- 
spar does. The name is derived from not rectangled ; as 

the want of a right-angled cleavage, in both directions of its 
laminoB, peculiarly distinguishes it from felspar. We must refer to 
the paper itself for the details of the Crystallization-sysccra of the 
above minerals. — Gilbert's Annale^i, No. Ixxiii. p. 173. 

8. On the influence of Tartaric Acid in certain cases of Analysis. 

By Mr. Henry Rose, of Berlin. 

In the first part of Mr, Rose's Memoir on Titanic Acid, (or 
Oxide,) we find the following method prescribed as tlie most con- 
venient for obtaining it pure ; to which a note is appended rela- 
tive to the influence of tartaric acid in analysis. 

The rutile ^ St. Yrieux, in the department of Upper Vienne, in 
France, was Uie titanium-ore employed. He fused the rutile with 
thrice its weight of carbonate of potash, washed the fused mass 
with water, dissolved the residuary combination of titanium oxide 
and alkali in muriatic acid, and threw down the oxide from this 
splution by ammonia. The flocculent precipitate contained as 
much iron as the jutife itself, and this iron is chemically united 
with the oxide of titanium, for muriatic acid does not abstract if. 
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He then transferred the precipitate into a phial along with hydro* 
sulphuret of ammonia, corked it up, and left the substances for 
some time in digestion. The iron was; thereby converted into a 
sulphuret, which was removed by digestion in muriatic acid, while 
the greater part of th^ oxide of titanium remained in a pure state. 
Oxide of titanium thus ptepared has a fine white colour. When 
ignited, it assumes a lemon-yellow hue, which on cooling passes 
back into white. If this ignited oxide be laid on blue litmus paper, 
and moistened with water, the water becomes reddish, but the 
paper remains unchanged. But when finely triturated oxide is 
sprinkled on tincture of litmus covering white paper, the liquid is 
immediately reddened. It combines with alkalis, forming salts, 
which are for the most part with excess of acid. The super- 
titanate of soda is composed as follows ; 

Titanic acid . . . 74.73 

Water .... 10.13 
Soda 15.14 

100.00 

The dry salt consists of about 83 parts of acid and 1 7 of soda in 100. 

When a solution of red oxide of iron in an acid is mixed with 
tartaric acid, it is known that ttie oxide can be precipitated iqeither 
by caustic alkalis, nor by their carbonates or succinates ; but tinc- 
ture of galls, triple prussiate of potash, and alkaline hydrosul- 
phurets, shew the presence of jron in such a solution, Mr. Rose 
hence conceived, that if the muriatic solution of the titanmni»oxide 
fused with alkali, were mixed with tartaric acid, he might obtain, 
by precipitation with ammonia, that oxide entirely free from iron. 
But he found that tartaric acid imparted to the solutions of ;inany 
other oxides, the property “ of not being thrown down by caustic 
alkalis or their carbonates, though they were otherwise precipitable 
by them. Among these oxides, that of titanium ranks ; for when 
its solution contains tartaric acid, it cannot be thrown down by 
carbonate of potash, or by carbonated or pure anunonia. Tim 
presence of alumina in a solution cannot be detected by re-agents, 
w hen this contains tartaric dcid, which in like manner prevents 
the coloured aluminous lakes from being precipitated. Moreover, 
the oxides of manganese, of cerium, yttrium, cobalt, nickel, apd 
magnesium, arc in the same predicament. Solution of proto- 
sulphate of iron with tartaric acid is merely rendered intensely 
green by ammonia, and changes, after long standing in the air, 
to a yellow-coloured solution which contains iron. The oxide of 
lead likewise is not separable by alkalis, when its solution has 
^ been treated with so much nitric acid, that no tartrate of lead can 
precipitate. Oxides of tin and copper fall under the' same head. 
3 he solution of the latter mixed with U^nc acid bWmes, hn 
tUe addition of carbonate of potash, merely of the same sky-^hlue 
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colour, vhich excess of ammonia occasions* Lastly, the oxide of 
antimony, when its solution in an acid is mixed with the tartaric, rc~ 
sists both alkalis, and the mostcopious dilution with water. In tliis 
way oxide of bismuth may bfe separated from oxide of antimony ; 
for the former is still precipitablc though dissolved in company 
with tartaric acid. The muriate of platinum is not altered in this 
respect by tartaric acid ; nor are the oxides of silver, zinc, and 
uranium. Phosphoric and arsenic acids alono shew some analogy in 
these properties to tartaric atid. — Gilbert’s Annalen^ Ixxiii. p. 74. 

9. On the existence of Carbonate of Magnesia in the Urinary Cal- 

culi of Herbivorous Animals, By Mr. J. L. Lassaigne. 

MM. Wurzer, J. F. John, Stromeyer, and Chevreul, had no- 
ticed this as a constituent of these concretions, in the horse and 
the cow. M. Lassaigne examined the collection of these calculi 
iu the cabinet of the Royal School of Alfort. He treated them with 
sulphuric acid, calcined the saline mass thus obtained, which is 
principally sulphate of lime, washed it with 3 or 4 times its weight 
of col(F water, precipitated the aqueous solution With bi-carbonate 
of potash, filtered the liquor, and then exposed it to the action of 
heat, when he observed the presence of magnesia. Its quantity 
is indeed small, not exceeding one hundredth and a half, or two 
hundredths of the weight of the calculus ; but he conceives, 
however, that carbonate of magnesia always accompanies the car- 
bonate of lime in such cases. — Ann* de Chim. xxii. 440. 

10. New Brocess for extracting Elaine from Oils, By M.VecleU 
This process is founded on the property which stearine pos- 
sesses, of saponifying in the cold with strong leys, which does 
not belong to elai'ne. To separate these two substances, a con- 
centrated solution of caustic soda is to be poured upon the oil, the 
itiiftore is to be agitated, and gently heated, so as to separate 
the elaine from the soap of the stearine ; after which it is to be 
passed through a linen cloth, and the elaine may be removed from 
the excess of alkaline solution decantation. The process 
always succeeded with all oils, except the rancid ones, or such 
as had been altered by the heat. The elaine, obtained by this pro- 
cess, is perfectly identical with that procured by the processes of 
MM. Chevreul and llobiquet. 

11. Memoir on the Causes of the Diversities found in SoapSy in re- 
ference to their hardness and smell; and on a new group of 
Organic ^cids. By M. Chevreul. 

Hard soaps lose the greater part of their water of fabrication on 
exposure to air; and when they have lost it, they dissolve 
slowly and imperfectly in cold water. Soft soaps, on the contrary, 
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can never be dried by atmospheric exposure ; they retain more, or 
less water which renders them soft or gelatinous ; and if after dry- 
ing them with lieat, we put tliein into cold water, they diftuse aiid 
dissolve. The causes of these difEere^ices are to be found ; 1, in 
the nature of the alkaline base > 2, in that of the fat matter com- 
bined with this base. 

1 . Influence of the alkaline Base. If we saponify some of the same 
fat body with potash apd soda, it is constantly observed that the 
soda soap is Jess soluble in cold water J,han the potash soap. 

Influence of the fat matter tvliick u combined laith the alkali. Oil 
of olives, and particularly the less fusible animal fats, form, with 
soda, soaps which are much harder, than the soda soaps from rape- 
seed and animal oils ; and, secondly, these oils form, with potash, 
much softer soaps, than those containing olive oil and the less fu- 
sible fats. M. Chevreul thinks that his researches completely 
explain these results. Let us consider, first of all, the action of cold 
water ou the soaps, or in other words, on the salts which the stearic, 
oleic, and margaric acids form with soda and jiotash*. 

The stearate of soda may be considered as the type of the hard 
soaps ; it appears to experience no action from ten times itsVeight 
of cold water. The stearate of potash produces a thick mucilage 
with the same proportion of cold water. 

The oleate of soda is soluble in ten times its weight of cold 
water ; the oleate of potash forms a jelly with the double of its 
weight of water, and a solutioij with four times its weight. It is 
so deliquescent that 100 parts absorb, in an atmosphere saturated 
with moisture, 1G2 parts of water, at the temperature of 12® C. 

The combinations of margaric acid with soda and potash, difTer 
from those of the stearic acid, only in the somewhat greater action 
of water on tlicm. The stearates, margarates, and oleates of the 
same bases can combine together in all kinds of proportions. 

1. The soaps of human fat, and vegetable oils, are formed of 
olcates and margarates, whose respective proportions are 
variable; and the soaps arc softer, the more oleate, and the less 
margarate, they may contain. 2. The soaps of mutton suet, tal- 
low, hog’s lard, and butter, pvftting out of view the odorous salts 
they may contain, are formed not only of margarate and oleate like 
the preceding, but also of stearate ; and it is remarked that their 
hardness is greater as the stearate predominates over the oleate. 
On the other hand, his experiments having shewn that it is chiefly 
the stearines which yield the stearic and margaric acids, and the 
oleine which yields the oleic acid, it follows ; 1, that according to 
the proportion of the stearine to the oleine^ contained in the sapo- 


♦ He calls stearic acid, that which has the closest relations with the mar. 
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nifiable fats and oils, a proportion which may be inferred from their 
despree of fusibility, we may predict the degree of hardness or 
sotlaess of the soaps produced ; 2, that it is possible to imitate 
given soap^ by taking steavine and oleine in such proportions 
thfl? the stearic, margaric, and oleic acids, which they are suscep- 
tible of furnishing by the action of alkalis, may be, in the same ratio, 
as in the fat of the soap proposed for imitation. Thus, by adding, 
to oils which would afiord only soft soaps with, soda, bodies 
abounding in stearine, such as the wax of the myrica gale^ a sub- 
stance produced in large quantity by a tree in Africa, and which 
was handed to M , Chevreul by an enlightened English traveller, 
we may imitate the soap of olive oil, which differs from the soap of 
rape-seed oil, only in containing less oleic acid. 

These notions arc obviously the fundamental base of the art of 
the soap manufacturer, and they may give him a degree of preci- 
sion which he could not have had, while ignorant of the analysis of 
the fat part of soap into three acids, and of the reason why saponi- 
fiable fat bodies produce hard or soft soaps. 

V jjd. Section, Of Soaps considered with regard to SmelL 

Soaps are either inodorous^ as those of human fat, and hog^s 
lard, or odorous, as those of butter, oil of the dolphin, and suet. 
The odours of soaps are owing to principles absolutely distinct 
from the stearic, margaric, and oleic acids ; for. on decomposing 
these soaps dissolved in water, by tartaric acid, and submitting 
the filtered aqueous liquids to distillation, we obtain products which 
have exactly the same smell as the soaps from which they are 
taken ; and, in the second place, by washing sufficiently, the stea- 
ric, margaric, and oleic acids, wc succeed in bringing these acids 
to such a state of purity, that when they are combined with pot- 
ash and soda, they form absolutely scentless soaps. 

The odorous principles of soaps have properties important 
cqpugh to require being investigated. It is a remarkable fact, that 
they all possess a very strong acidity ; to this property they join 
that of the volatile oils. Hence it may be asserted, that these acids 
forrn a new class of bodies, which c.rc to the volatile oils, what the 
stearic, margaric, and oleic acids are to the fixed oils. Mr. Chev- 
reul calls phoceniG acid, the odorous principle of the soap of the 
dolphin ollsyhircic acid, the odorous principle of the soap of 
mutton suet; hutiric acid, the odorous principle to which the soap 
of butter of the cow, and even the butter itself, owe particularly 
their characteristic smell; he saysf particularly, because these 
bodies contain besides, two other acids which he styles capric and 
caprok acids. He does not describe the processes by means of 
which he has obtained the three acids of butter in a state of pu- 
rity ; he remarks, however, that the method which he adopted, by 
giving more precision to the ttse of solvents in analysis in general, 



112 


Progress of Foreign Science. 


is such as to exert a happy influence on young chemists who are 
engaged in organic analysis, by pointing out the steps to be fol- 
lowed when the object is to inquire if an organic matter should be 
regarded as a species of an immediate principle, or as a eombiM- 
tion of several species, and by compelling them moreover to under- 
take trials which they would* otherwise be apt to neglect. 

Comparative examination of the Acids of Butter^ oj the phocenic 
and hircic Acids. — In thq^ state of hydrate, the acids of butter and 
phocenic acid filter into ebullition at a higher temperature than that 
of boiling water. 'Ihey may be distilled over ^ithout alteration. 
At 9^ C. below zero, the pliocenic, butyric, and caproic acids are 
liquid, whilst at 15° C. above zero, the capric acid is in the form of 
small needles. 

All these acids are colourless, and more or less odorous. The 
butyric and phocenic acids have a much stronger aromatic odour 
than the caproic and capric acids. The smells of the first two are 
a little similar ; but it is impossible to confound them after they 
have been once felt. The odours of the caproic and capric acids 
resemble somewhat that of sweat ; but the capric acid is distin- 
guishable from the caproic by something, which reminds Bne of 
the odour of a he-goat. All these acids have a burning taste, 
and a saccharine after-taste, like that of the nitric and muriatic 
ethers. At 26° C. the density of the butyric acid is 0.9675, that of 
phocenic acid 0.932, that of caproic acid 0.923, and that of capric 
acid 0.910 at 18°. ^ 

They differ &tremely in regard to their* solubility in water. T\^e 
butiric acid dissolves in it in all proportions, and the combination 
which results from 2 parts of acid and 1 of water, is denser than 
the latter liquid. The other acids are much less soluble. 

100 of water dissolve 5.50 of phocenic acid ; 

1.50 caproic acid ; 

0.12 capric acid. 

Alkohol dissolves the four acids in every propWtion ; and the 
solutions of the butyric and phocenic acids have an ethereous 
odour of the rennet apple, even when no sensible quantity of .ether 
can be detected. '' 


Butyric acid unites to hog’s lard, and communicates to it the 
taste and smell of butter, but this aromatized fat soon loses its 
smell by exposure to air. 

The composition of these three acids is in volume • 

. . “7V"- ““T"'- ’ “V- 

Carbon .... 8 jO 

Hydrogen ... 11 14 jg 

‘he phocenic acid, 

exhale, m the moist state, the smell peculiar to their acid esn.- 
cially when Slightly heated/ or brought into contact with carbonic 
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acid. The odour of the butyrates is exactly that of fresh butter. 
The above salts are inodorous in the dry state, even when heated 
to 100^ C. Their composition is easily deduciblc from their con- 
stituent acids. To shew, however, the great differences among 
the capacities of saturation of these acids, M. Chevreul details 
the following composition of the salts'of barytes : 


100 of butyric acid neutralize 97.58 ofbmytes. 


1 00 — phocenic acid 
100 — caproic 
100 — capric 
100 parts of water at 
C. dissolve . . . 

100 

100 

100 


20 '' 


82.77 

72.41 

50.45 


100 

36 

8 

0.5 


of phocenate ofbarytes 

— butyrate 

— caproate — - - 

capratc 


The phocenatti of baiytes crystallizes in large polyhedrons, 
which appear to he octohedrons ; the butyrate crystallizes in long 
prisms ; the caprate in small globular crystals. The saturated 
solution of butyrate of lime contains 17 of salt for 100 of water 
at 15® C. ; but at the boiling poiiU it is less soluble, like its base, 
and forms a crystalline mass. The caproate of barytes evapo- 
rated spontaneously crystallizes in needles ; evaporated at 18®, 
in hexagonal plates. The hircic acid gives to mutton broth the 
flavour which distinguishes it from that of beef. It forms a 
sparingly soluble saft with barytes, and a deliquescent one with 
potash. 

The disagreeable smell of leather dressed with fish oil, is as- 
cribed by M. Chevreul to the decomposition of the phocenic acid 
contained in this oil; for water, to which a few clrbps of this acid 
have been added, takes this odour after some time. 

The stearic, ng^argaric, and oleic acids, in their habitudes with 
heat, corre^ond to benzoic acid ; the volatile acids, described in 
the present memoir, correspond to the acetic. Among the fatty 
bodies, not adtd, there are some^like cholesterine (and eihal f) 
which experience no alteration on the part of the most powerful 
alkalis ; while other species, as the stearines, oleine, butyrine, pho- 
cenine, hircine, are all converted under the alkaline influence into 
a syveet principle on the one hand, and, on the other, into fixed or 
volatile acid fats ; and it is possible that these latter species may 
be composed immediately of the same acids, and a sweet anhy- 
drous principle acting as a base. However this may be, we can- 
not help approximating the substances which afford odorous acids 
by sapdnification to the group of those ethers, which are regarded 
as compounds of acids with alkohol, — Aim, de Chim, et de Phys. 
xxiU* 16 . 

Vot. xvr. 


I 
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12, Facts subservient to the History oj Cow^biitter. By 
M. Chevrcail. 

1. Fresh butter is a mixture of hiittcr^milh and butter. To se* 
paratc these two substances, the fresh butter must be kept some 
lime melted in an oblong vessel. The butter milk sinks to the 
bottom: the melted butter is decanted into a filter, and received 
in water at 40^ C. Tins mixture being agitated, istlienlettto 
settle. When the butter has again gathered on the surface of the 
water it is skimmed off, and filtered anew. In this state M, Chev- 
reul has examined it as pure butter, 

2. Butter-milk distilled, after being filtered, afforded ftn acid 
product, having llie smell of frangipane, (a French perfume,) and 
it contained butyric acid, a trace of ammonia, and, apparently, 
some acetic acid. 

3. One hundred parts of fresh butter, (from Murs, in Anjou,) 
were formed of, 

Pure butter . . . 83.75 

Butter-milk . . . 16.25 

Pure butter indicates acidity by litmus paper. One hundred 
parts of boiling alkohol, specific gravity 0.822, dissolve 3.46 of 
butler. The solution powerfully reddens litmus. 

Butter saponifies with potash in vacuo, without the production 
of carbonic acid. One hundred parts are saponified by sixty of 
potash, rendered caustic by lime ; and there are obtained, acid 
fats insoluble in water, some sweet principle, and volatile tcids 
which dissolve in water. The insolubfe acid fats are the mar- 
garicj tlie stearic, (in small quantity,) and the oleic. In the 
state of hydrates, they weighed 88.5 parts, and they melted at 
40°. C. The solution of the sweet principle and the volatile acids 
was distilled ; the acids rose with most part of the water, and the 
sweet principle remained in the retort, mingled with the bi-tartrate 
of potash. When the sweet principle was separated from the 
tartar by alkohol, it weighed 11,85 parts. The volatile acids are 
three in number, the butyric, caproic, and capric. ^ 

M. Chevrcul treated buUer with alkohol, in order to determine 
the relation which its immediate principles bear to the fat bodies 
described m his former researches. For the minute details of his 
experiments, we must refer to the Memoir itself. Ilis conclusions 
are the following : 

“ There exist, at least, two fluid substances in the oil of butter. 
1. One soluble in every proportion in cold alkohol, not acid, and 
which affords by saponification the sweet principle, and the aciffs 
butyric, caproic, capric, niargaric, and oleic.’' He givei? %hh sub- 
stance the name of butyrine, because it contains the butyric acW, 
(or its elements,) to which butter owes its odour. 

2. The other nas the properties of oleine. 
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On treating the oils of the dolphin and the porpoise with al- 
kohol, in the same manner as the oil of butter, he reduced them 
to very different proportions. 1. Oleine. 2. A substance which 
he calls phocenene, analogous to butyrene, but which may bo dis- 
tinguished from it, because instead of aflbrdiiig, like this, three 
volatile acids, it yields only one, which he calls phocenic acid. 
In a former paper, he described this acid under the name of del^ 
phinic acid. The discovery of stearine, gleine, butyric acid, and 
the colouring principle, in butter, was announced to the Institute 
on the 19th of September, 1814. — Ann, dc Chim. et de Phys, 
xxii. 366. 

13. Examination of the Blood and its action in the different phenO'^ 
mena of Life. By J. L. Prevost, M.D., and J. A. Dumas. 

The microscopic observation of the blood satisfied us, as we 
have previously shewn, that this lupiid during life was nothing 
else than the seruni, holding in suspension small regular and in- 
soluble corpusdes. We have seen that these were uniformly com- 
posed of a central colourless spheroid, and of a species of mem- 
branous bag, of a red colour, surrounding this spheroid, from 
which it was easily separable after death. The central body is 
white, transparent, of a spherical form in animals with circular 
particles ; of an ovoid form, in those with elliptical particles. Its 
diameter is constant in the first, but it varies very perceptibly in 
the second. It manifests also, a great disposition to form aggre- 
gates, or ranges, in the form of a string of beads. 

The coloured portion appears to be a kind of jelly easily divi- 
sible, but insoluble in water, from which it may be always sepa- 
rated by repose. It is likewise transparent, but much less so than 
the central corpuscle ; and the fragments arising from its division 
are not susceptible of regular aggregation. As the attraction which 
keeps the red substance fixed round the red globules, ceases at the 
same time with the movement of the licpiid, they can then obey 
the force which tends to unite them, and to form a net-work in 
whose meshes the liberated red colouring matter gets enclosed, as 
well as a great quantity of the particles which escaped this spon- 
taneous decomposition. This mass, known under the name of 
doty (cruor,) gradually allows to transude, as through a close fil- 
ter, the liquid which it liad imprisoned at the instant of its solidi- 
fication, and sinks by reason of its weight. It suffers no other 
change besides, as long as no alteration is made in its texture ; 
but if it be torn, and exposed to the action of a stream of pure 
water, this takes possession of the liberated colouring matter, 
and of the untouched particles, while the aggregate formed by the 
white globules, remains on the linen cloth or the scarce, under the 
form of filaments, in which the microscope recogpises the aspect 
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and structare of tlie muscular fibre, known to chemists by the ex^ 
press! VC name of fihrine. 

Such is the manner in which the materials of the blood are dis- 
tributed ; and these gentlemen have repeated their observations 
so many times during two years, that they entertain no doubts on 
the subject. It perfectly explains the inutility of the attempts 
made to insulate the colouring matter ; and affords almost a cer- 
tainty that this object will never be accomplislied. 

Three animal substances ought, therefore, to fix our attention 
in the chemical study of the blood ; these are, the albumen of the 
serum, the white globule, and the colouring matter which enve- 
lops this. 

They ascertained by experiment that the coagulation of albumen 
V place about 70® C. When once coagulated, 

the albumen, viewed in the microscope, presents the same white 
globules so often mentioned. The action of the voltaic pile clearly 
shews the state of combination which exists between albumen and 
the soda it contains. They ascribe the coagulation of albumen by 
spirit o| wine, to the affinity of this menstruum for the caustic 
soda. They consider this as the most convenient method of ob- 
taining albumen in a stateof purity ; and ou studying it under this 
form, it 18 seen, by the action of different re*agents, to differ in no 
respect from fibiine. Lastly, the action of acids on albumen falls 
under the same head, although there are two modes of action to 
be distinguished. 1, The saturation of the soda; 2. The action of 

f “• Tl.efirstca«,e4xplain;theprLSa^ 

^hv S '"ost ac<c!s; the second permits us to conceive 

Tula acetic acids fonn an exception to this 

• 1 nl - ^ ^ dissolve, or at least reduce to 

jelly, fibrine itself; and, consequently, must be very far from nre- 
cipitating Its alkaline solutions. ^ 

The colouring matter of the blood has enffaffed the attention nf 
and passes even througrfiUem ‘ but bv ^ 

its Aments arc easily dleovcred a^fdX^^^ ^ 

« the form of a red deposit, of eonsidmffi dUC" 
perty of colouring water without di^^hirKinn. w ® 

chemists believe fhat water could dissofve th^s 
subjected the red liauor tn tUn ® substance, and they 

ha.i '‘Ctmn of reagents whose effects 
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globules and albumen of the serum, we can by no means regard 
the question as decided. They therefore conceive that all the pro- 
cesses pointed out in the memoirs of Berzelius, Brande, and Vau- 
quelin, for insulating the colouring matter, are more or less il- 
lusory. 

By reflecting on the properties of the several animal matters, 
which the blood contains, their estimatiou Is much easier than had 
been heretofore supposed. In fact, the blood, after issuing from 
its vessels, separates into two portions, the clot, and the serum. 
The first is composed of the totality of the particles, (corpuscles,) 
and a quantity of serum more or less considerable, according to 
the space of time during whicli it has been left in repose ; but in 
no case does it contain any other substance, unless it be in certain 
morbid afTeccioris, which they do not at present examine. As it is 
very easy to subject the serum to an exact analysis, it is no less so 
to correct the error which its mixture introduces into the results of 
the analysis of the clot. They have thus made several analyses, 
for the details of which we must refer to their memoir. We have 
assembled the results in the following tabic. 

.^emm. lUoocl. 


Maminifora. 

' Water. 

Albumen 
& soluble 
salts. 

aicr 

Pailiclea. 

Albumen 
ft selnble 
imUs. 

Callitriche 

998 

92 

7760 

1461 

779 

Healthy man 

900 

' 100 

7839 

1292 

869 

Do. from vena porta of 
criminal just executed, f 

96 

8014 

1142 

844 

Guinea pig 

900 

100 

7848 

1280 

872 

Dog 

926 

74 

8107 

1238 

656 

Cat 

904 

96 

7953 

1204 

843 

Goat 

907 

03 

8146 

1020 

834 

Calf 

901 

99 

8200 

912 

828 

Rabbit 

891 

109 

8379 

938 

683 

Horse 

Birds. 

901 

99 

8183 

920 

897 

Pigeon 

945 

55 

7974 

1557 

469 

Duck 

901 

99 

7652 

1501 

847 

Hen 

925 

75 

7799 

1571 

630 

Crow 

934 

66 

7970 

1466 

564 

Heron 

Cold-blooded 

932 

AKIMALS. 

68 

8U82 

1326 

592 

Trout 

923 

77 

8637 

638 

725 

Gadus lota 

931 

69 

8862 

481 

657 

Frog 

950 

50 

8846 

690 

464 

Land Crab 

904 

96 

7688 

1506 

806 

Common eel 

900 

100 

8460 

600 

940 

We have only to glance our eyes over 

these results to 

be sati$« 
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fied that it is impossible to draw from them general conclusions 
relatively to the composition of the serum. This liquid varies ih 
the same animal, and also from one animal to another, without its 
being possible to connect this character with the physiological con- 
dition of the individual. But this is not the case with the par- 
ticles. In-the greater ‘number of cases, their quantity exhibits a 
certain relation to the heat developed by the vital action, llie fol- 
lowing table renders this position pretty evident. In it are assem- 
bled the weights of the particles in one thousand parts of blood, 
the habitual temperature of the rectum, the number of pulsatidns 
of the heart in a minute, and the number of inspirations in the 
same time. To complete our knowledge on this subject, the ratio 
of the total weight of the blood in circulation to the weight of the 
animal is wanting. MM. Prevost and Dumas are now engaged 
in this difficult, and hitherto inaccurate, estimate, but one, indispen- 
sable to the application of the facts here detailed. 
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She Goat 
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Trout 
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42° C. 
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39 
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38 
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By drawing only a little blood from a lar^e animal » .1 
men tried to determine the relative natures^of f ^ 
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Scrum. Blood. 

Water. Album. Water, I’ai tides. Alhnui. 

Arterial blood from the carotid 915 85 8293 935 772 

Venous from the jugular 915 85 8364 861 775 

Those of the dog and of the cat present difFerences in the same 
direction. .10,000 of arterial blood usually contain 100 of glo- 
bules, beyond what venous blood does. ,They took care in these 
analyses, always to draw off the venous blood before the arterial, 
lest the venous absorption, if it occurred, might come to favour the 
relation, whose existence they have here indicated. The following 
arc the general conclusions drawn from their memoir. 

1. That the arterial blood contains more particles (corpuscles) 
than the venous blood. 

2. That birds arc the animals whose blood is richest in corpuscles. 

3. That the mammifera come next ; and it would appear that 
the carnivora have more of them, than the herhivora, 

4. That cold-blooded animals possess the fewest. 

Lastly, a direct proof is obtained in their experiments, of venous 
absorption, after blood-letting. Thus, a robust cat in good health 
was powerfully blooded from the carotid ; the blood afforded 

Serum. Blood. 

Water. Album. Water. Pait. Album. 

900 100 7938 1184 878 

After 2 minutes, blood of jugular, 916 84 8092 1163 745 

/dm, after 5 minutes . . 915 85 8293 935 772 

Ann. de Chim. et de Phys. xxiii. 50. 

Messrs. Prevost and Dumas have published, in the same num- 
ber of the Annales^ an additional paper on the blood ; from which 
we have extracted the following facts. 

Among the causes which may have an influence on the propor- 
tions, or the nature, of the constituent principles of the blood, 
there are certain pathological accidents to which, in the sequel, 
they were led to pay particular attention. The secretory appara- 
tus which it traverses, has always excited the curiosity of phy- 
siologists. It would seem, at the first view, that what occurs in 
a secreting organ, could not be appreciated with accuracy, could 
we not subject to analysis the blood which is carried into it, that 
which leaves it, and, lastly, the secreted liquid itself; and the 
slightest reflection unanswerably proves, that the hope of obtaining 
such data is vain. But in certain cases there is a legitimate 
method of eluding this difficulty, and we shall here explain it in a 
few words. 

The blood distributed to a secreting organ arrives at it in a 
certain state, experiences in its passage through it, a certain 
change, and returns into the circulating mass, where it is mingled 
with the whole sanguine liquid. But if by any means whatsoever, 
the secreting organ be deprived of its influence, the fluid travers- 
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ing it would undergo no more alteration in its specific character^ 
than if it passed through an apparatus of simple capillary vessels. 
Every aliquot portion of this fluid would therefore induce, in the cir- 
culating mass, a change at first entirely inappreciable ; but at Ae 
end of a certain period, a ijiultitude of impressions of a lik^ kind 
having ensued, it might be presumed, with some reason, that the 
blood would resemble, in whole, or in part, the fraction which flows 
in the ordinary iState to tlie secretory organ. It might then be easily 
submitted to analysis, and its composition be compared with that 
of the same liquid in its regular condition. 

At the first view, it seems difficult to neutralize the action of a 
feretory organ ; and whatever measures be adopted for the pur- 
pose, they will always be open to criticism. The removal of the 
organ puts an end to all these objections, and fulfils perfectly the 
above conditions. M. Richerand examined the effects produced 
by the ligature of the ureters, and be found that the secretion of 
urine continued; that these canals became gorged, as well as the 
kidnevs, and that a general affection, to which he gave the name 
of urinary fever ^ soon supervened, the necessary consequence of 
which was death, at the end of a few days. But this operation 
leaves us in doubt, whether the urine was formed, and then re-ab- 
sorbed, or if the kidney discharged its functions in only a partial 
manner. He next proceeded to the removal of the kidneys, which 
afforded him some singular results. If only one be removed, the 
animal is not affected; but whenever bqth these organs come to 
fail at the same time, it sinks under a pathological influence, 
which terminates in a fatal manner after a few days. The gall- 
bladder is found, on dissection, to be gorged ; and this secretion 
seems to M. Richerand to replace, in these circumstances, the 
action of the kidneys. In repeating experiments of this kind, 
MM. Prevost and Dumas operated chiefly on dogs and cats, as 
rabbits supported the operation very ill ; which in other respects 
presents no real difficulty. A lean animal is selected, and an 
incision is made through the integuments of the abdomen, which 
commencing at the inner third \tiers interries) of the last rib, and 
some lines below it, extends more or less, according to the size of 
the animal, along the internal edge of the quadratm lumborum 
muscle. The index of the left hand is introduced into the wound, 
taking care not to pierce through the peritoneum- The kidney is 
gently detached from its adhesions, and extracted by means either 
of a hook, or polypus forceps. It is now separated from the 
body, having previously fixed a ligature round its vessels. A few 
stitches of a suture restore the divided muscles into contact, and 

prevent all danger of hernia. The skin is stitched in the same 
way. ' 


When we wish to observe the physiological 
follow the removal of the kidneys, it is bfitter 


phenomena which 
to cut out first tlte 
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riglit kidney) on account of its connexions with the liver, and to 
allow an interval of fifteen days between this operation and the 
following. The first, if well performed, affects in no respect the 
health of the animal, whether it be carnivorous or herbivorous. 
At the end of three days the wound is cicatrized, and no unplea- 
sant symptoms appear. When the animal loses the second kianey, 
it is rarely affected before the third day. • During this interval the 
wound is closed; the animal resumes its liveliness and activity; 
it eats well, drinks little, sleeps as usual; its temperature, breath- 
ing, and pulse do not vary in any very decided manner. But on 
the expiration of this period, brown, copious, and very liquid 
stools^ as well as vomitings of the same nature, announce the dis- 
turbance introduced into the constitution. Febrile exacerbations 
raise the heat to 43° C., while at other times it sinks to 33°. The 
pulse becomes small, hard, and rapid; the number of beats amount- 
ing occasionally to 200 in a minute. The respiration is frequent, 
short, and, at the last periods, oppressed. Finally, all the above 
symptoms are aggravated, the debility augments, and the animal 
dies between the fifth and the ninth day. If the two kidneys be 
extracted at once, the resulting inflammation abridges this period, 
and the subject does not last beyond the fourth or fifth day. 
'ITie examination of the dead body, exhibits constantly the fol- 
lowing appearances. 1. The effusion of a clear limpid serum into 
the ventricles of the brain ; the quantity amounting sometimes to 
an ounce, in a dog of middle size. 2. The lungs seem to be a 
little denser than in the healthy state; and the ^ronc/ita contain 
much mucus. 3. The liver appears more or less inflamed, and 
the gall-bladder is filled with a greenish, or deep-brown bile. 
4. The intestines contain abundance of liquid feecal matter, of the 
same colour with the bile. 5. The bladder of urine is powerfully 
contracted. To these symptoms there is sometimes superadded, 
particularly in herbivorous animals, a dangerous inflammation 
from the operation. 

Considering that a dog of middle size, in its healthy state, se- 
cretes a dram and upwards of ur^a in the 24 hours, MM. Prevost 
and Dumas entertained the hope of deciding the question relative 
to the functions of the kidne^y, by the examination of the blood of 
the nephrotomized animals. They were bled when their feeble and 
languishing health made it be presumed that they had only a short 
time to live : and their blood was examined with attention. It 
was first of all perceived to be more serous than the blood of the 
same animals in the healthy state, and the serum itself contained 
a more considerable proportion of water. This ought to be, ex- 
pected, if we bear in mind that the cutaneous transpiration is null 
in these animals, and that it cannot therefore restore the equi- 
librium which the annihilation of the kidneys has just destroyed, 
'fhe serum and clot, dried as usual, were treated with boiling water 
as long as this menstruum had any perceptible action on them 
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The evaporated washings were subjected to alkohol, which dis- 
solved the matter distinguished by the name of muco-extractive 
substance, by Dr. Marcet, one of the first philosophers who charac- 
terized it. IVI. Berzelius has since shewn, that this product might 
be considered as a mixture of lactate of soda, and a peculiar animal 
matter. Healthy blood iiaving been exposed to perfectly similar 
treatment, it was observed, that the blood of the animals operated 
on afforded an alkoholic residuum twice more considerable. In 
both cases, it was of a brown colour, soluble in water and alkohol, 
strongly absorbent of moisture from the air, and preci Dilating the 
acetate and nitrate of lead ; but that obtained from the blood of 
the nephrotomized animals concreted into a white crystalline mass 
with nitric acid. Water dissolved almost entirely the latter pro- 
duct, and the aqueous solution saturated by means of a little car- 
bonate of soda then evaporated, furnished a saline residuum from 
which alkohol separated anew the animal matter, which appeared 
with its primitive properties. These different characters, indicated 
the presence of an animal matter susceptible of combination with 
oxide of lead, as also of a considerable quantity of urea, and a 
pretty large proportion of lactate of soda. When the combustible 
ingredients were destroyed by the action of heat, the last substance 
left much carbonate of soda. 

The urea was now purified, by converting the residuum of the 
alkoholic treatment, into nitrate ; and this compound was left oft 
unsized paper for some hours. Thus the whole lactate of soda 
was separated by its deliquescence, and sinking into the paper. 
On re-dissolving the nitrate in water, there remained a small re- 
siduum, which appears to be a combination of nitric acid with the 
animal matter, precipitable by lead. The evaporation of the liquid 
re-produced the nitrate of urea, in perfectly white pearly spangles. 
It is easy by the known methods, to extract from them, the urea in 
its pure crystalline state. By igneous analysis with oxide of cop- 
per, MM. Prevost and Dumas ascertained the urea to be the same 
as that obtained from urine. 

Important physiological corollaries may be deduced, from the 
existence of urea in the blood, independently of the action of the 
kidneys. This organ appears to be merely an eliminating surface, 
analogous to the skin, as Dr. Iloilo long ago supposed*. We are 
still ignorant of the place where urea and the several ingredient* 
of the urine are formed. If any thing can throw light on this sub- 
ject, it must, probably, be the examination of different urines in very 
decided pathological cases. In fact, every chemist knows that 
the urine of patients labouring under chronic hepatitis, contains 
little or no urea ; which would seem to prove, that the functions 6( 
tne liver are necessary to its formation. 

The true seat of diabetes has been the subject of many llart&ed 

* On Diabetes, p, 308. 



123 


On the Action of the Blood, 

Hiscussions, which have, however, left the matter iinflecidcd. Rome 
experiments, to be afterwards detailed, lead MM. Prevost and 
Dumas to think ; 1. That the urea is eliminated by the kidneys in 
^proportion as it is formed ; 2. That when this organ is extracted; 
the blood retains the whole of the nr(!a. Now if it bo admitted, 
that the same thing happens with the saccharine matter, it may 
without difficulty be conceived that in the cases where the kidney 
does its duty, the whole sugar disappears from the blood, and that 
in those where it performs its functions in a partial manner, sensi- 
ble quantities of sugar will still be found in that liquid. It cannot 
be expected to be found in «any very notable mass, as long as the 
action of the kidney has not been entirely destroyed. These se- 
veral considerations seem to them to establish tliat it is with the 
sugar of diabetic persons as with the urea, and they have some 
reasons for thinking that this principle exerts a diuretic action, 
from which the chief symptoms of diabetes may be deduced. We 
may also find hero illustrations of some phenomena of the gout, 
which confirm the discovery itself. The presence of concretions of 
lithate of soda in the joints might have led ns to think that this 
principle existed in the blood. We know besides, that the urinary 
secretion is loaded with a large portion of lithic acid, when the 
paroxysm affects the kidneys, and that the articulations briskly 
attacked, are the only ones which contain the concretions of the 
alkaline lithate. If analysis proved, that at the beginning of tlie 
attack the blood contaiiiS more lithic acid than the kidney can 
possibly draw off, we would recognise in the general disturbance 
which forms the commencement of the paroxysm, the result of this 
morbid action of the blood, and in the point affected, a mo- 
mentary scat of the secretion. The characters of the urine will 
henceforth acquire a very great interest, us they may serve to in- 
digate the state of the mass of the blood, and the kind of alter- 
ation which this important tiuul has undergone. 

Physiologists, curious of ascertaining for themselves the truth of 
the facts announced in this Memoir, will not experience much dif- 
ficulty. Five ounces of blood from a dog which bad lived without 
kidneys for only two days, afforded more than twenty grains of urea; 
and two ounces of the blood of a cat, in the same circumstances, 
yielded more than ten grains of it. These quantities are perfectly 
appreciable by the least experienced chemists. The above analy- 
ses have been successfully repeated by M. Vauquelin ; and his 
pupil M. Segalas has shewn that urea is a very powerful diuretic. 

14. On the Electro^Magnetic Multiplier of Schweigger, and on some 
of its applications. By M. Oersted. 

Immediately after the discovery of electro-magnetism, M. Schweig- 
ger, Professor at Halle, invented an apparatus well adapted 
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for displaying, by means of the magnetic needle, the feeblest 
electrical currents. The effect of this multiplier is founded on 
the equal action exercised on the needle by all the paru of a 
conducting wire, when it transmits a current. When a portion or 
this wire is bent, like ah c,^Fig. 1.), if the two branches a b and 
h c are in a vertical plane, and if a needle d e is suitably suspended 
in the same plane, we way easily conceive, that the needle must 
receive an impulsion double of what one of those branches would 
have communicated. In fact, the impulsions given to the needle 
by the two horizontal portions of the wire are added together. 
To be satisfied of this, we have merely to observe, that in the 
actual arrangement, these portions are percurned by the electrical 
current in two different directions. The upper wire, and the under 
wire cause the declination of the needle to the two opposite sides 
only in the case where electricity moves in it, in the same direction. 
We shall therefore increase the effect by giving the conducting wire 
several convolutions round about the needle, as is shewn in Fig. 2. 
It is this which constitutes the clectro-magnctic mullipUcator, 


r. 



Fig. 3. represents this apparatus according to the fortn which 
M. Oersted has given it, which however diflers from that of 
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M. Schwcigger, merely in parts not essential. A A is the foot of 
the Instrument ; CC,CC, are two uprights, which carry a frame BB, 
in the border of which there is a groove, where the successive 
turns of the multiplying wire lodge. DD is an upright, destined 
to support the wire, from which the needle is to be suspended. 
All these parts are of wood. EE is a wire of metal, which passes 
with friction through a hole, pierced in the upper part of the 
upright DD. To this, metallic wire is attached by a little wax, 
the silk-worm thread EF ; the latter bears at its extremity a small 
(folded) double triangle of paper, on which reposes tl»e little mag- 
netic needle. At G, is a hollow cylinder, in which the thread of 
suspension passes freely, and which prevents the multiplying 
wire from touching it. There *inay be seen also beneath the 
needle, a graduated circle for measuring the ^deviations. The 
multiplying wire is of silvered copper ; its thickness is one-fourth 
of a millinoetre (about 0.01 of an inch Eng.). It is vjrapped 
through its whole length in silk thiikid. Thus all electric commu- 
nication is avoided between the different parts of this wire, which 
are wound over one another in the groove of the frame B B. H and 
J represent the two extremities of the wire. 

The use of this apparatus may be conceived almost without 
explanation. To multi[)ly the effect which a galvanic arrangement 
has on the needle, the communications have only to be established, 
so that the multiplying wire may become a part of the circuit. 
The electricity developed by the contact of two discs, the one of 
zinc, and the other of copfTer, when nothing but water is employed 
for the liquid conductor, is perfectly appreciable with this appara- 
tus. We may in the same way make galvanic actions manifest, which 
would be too feeble to be perceived by employing a prepared frog. 
When we wish to render evident an extremely weak action, which 
gives a scarcely visible deviation, we must open the circuit imme- 
oiately after closing it, and then close it anew every time that the 
needle is on the eve of terminating the return of the preceding 
oscillation. The apparatus may be also rendered more delicate by 
placing inHH a small magnetized n^eedlc, in the position retj^isite 
for diminishing the force with whicn the suspended needle tends 
to preserve its direction. When it is wished to make use of the 
multiplier for electro-magnetic actions somewhat more consider- 
able, much thicker conducting wires must be ertlployed. Without 
this precaution, there might be, instead of an increase, a dimi- 
nution o( effect, caused by the imperfection of the iCotiductor. 
M. Poggendorff has made a happy application of the mtiltiplier to 
examine the order of the conductors in the galvanic series. He 
foun^also that some metaU gave, at the instant of their being 
plunged into concentrated nitric acid, an effect contrary to what is 
mamfeated some moments afterwards. This change does not take 
place with dilute nitric acid. The metallic couples which shewed 
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this peculiarity, are lead and bismuth ; lead and tin ; iron ami 
bismuth; cobalt and antimony. M. Avogradd says, that the effect 
which occurs at the instant of immersion of the metals in the con- 
centrated acid, is the same with that obtained with (he dilute acid, 
and that it is only in the long run that the contrary effect is 
exhibited. 

If we plunge, at two different instants, two pieces of the same 
metal into an acid capable of attack^ing them, that of the two 
pieces first plunged will comport itself towards the other, like the 
most positive* metal. Two plates of zinc, with dilute sulphuric or 
muriatic acid, answer well. Of the metals in the following series, 
each comports itself as a negative body, in reference to all those 
which follow it ; and as a positive body with regard to all those 
w'hich precede it, platinum, %old, silver, arsenic, antimony, 
cobalt, nickel, copper, bismiub, iron, tin, lead, and zinc. These 
results do not agree with those formerly obtained with Volta's 
condenser ; but the difference may arise from the degree of con- 
centration of the acid. As gold and platinum are not attacked by 
nitric acid, these metals give no electric developemcnt, unless aqua 
regia be used for them. This is a new proof of the necessity of 
a chemical action for the production of a voltaic current. — Anni 
de Chinu ct de Phys, xxii. 358.* 

15. Onsome7iew Thaino^elcctric Experiments jnadc fcy Baron 
Fourier ancl M. Oersted. 

M. Seebeck has proved that an electrical current can be es«* 
tablished in a circuit formed exclusively of solid conductors, by 
disturbing merely the equilibrium of temperature. We are thus in 
possession of a new kind of electrical circuits, which may be called 
thermo-electric^ in distinction of the galvanic circuits, which it 
may be henceforth proper to denominate hy dr O'* electric. A ques- 
tion interesting to electro-magnetism, as well as to the theory of 
the inovenuitit of caloric in bodies, here presents itself. Tlie object 
is to examine, il the thermo-electric effects may be increased by 
the alternate repetition of bai^ of different materials, and how we 
must proceed in order to obtain such effects. It does not appear 
that the author of the discovery of thermo-electricity has hitherto 
directed his inquiries towards this point. The apparatus which 
MM. Fourier and Oersted first employed, was composed of three 
bars of bismuth and three others of antimony, soldered alter- 
nately together, so as to form a hexagon, constituting’^ thermo- 
electric circuit, which includes three elements. I'he length of the 
bars was about 12 centimetres (4.7 inches Eng.), their breadth 
lo millimeters (0.69 of an inch), and their thickness 4 tnilliiietres 
(about 0.16 ol an inch.) This circuit was put upon two supports, 
ana 111 a horizontal position, observing to give to one of the sides 
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of tlie liexag’on the direction of the mag-nctic needle. A .compass 
needle was theft placed Ixlow this side, -and as near to it as possible. 
On heating one of the solderings with the flarae of a lamp, they 
produced a very sensible ettect cm the needle. On heating two 
solderings, not contiguous, the deviation became considerably 
greater. When, lastly, the temperature of the three alternate 
solderipgs was heated, a still greater *efFect was produced. They 
likewise made use of an inverse process, that is to seiy, they re- 
duced to zero, by melting icc, the temperature of 'one, or more 
solderings of the circuit. It is readily conceived that, in this case, 
the solderings which are not cooled must be regarded as heated 
in reference to the others. This manner of operating allows 
the different experiments to become comparable; otherwise the 
laws of this class of phenomena could not be discovered. By 
combining the action of the ice with that of the flame, namely, by 
heating the three solderings that are not refrigerating, they arrived 
at a very considerable effect indeed ; the deviation of the needle 
amounted then to 60®. * 

They afterwards continued these experiments with an apparatus 
composed of 22 bars of bismuth, and 22 of antimony, much 
thicker than those of the hexagon ; and became convinced that 
each element contributes to the total effect. Having opened the 
circuit in one point, they soldered to the separated bars, small brass 
cups, which were subsequently filled witli mercury, in order to 
establish at pleasure a sure communication between their extre- 
mities by means of metallic wirc^, A copper wire, a decimetre in 
length, and a millimetre in thickness, was nearly adequate to 
restore the complete communication. With two similar wires 
placed alongside of each other, the communication was perfect, 
A wire of the same diameter, but more than a metre long, trans- 
mitted the current pretty well ; while a wire of platinum, half a 
millimetre in diameter (about 3^, of an inch), and 4 decimetres 
long, established the communication so imperfectly, that the 
deviation of the compass-needle did not amount to 1®. When 
the interposed body was a slip of paper moistened with a satu- 
rated solution of soda, no appreciable effect was observed. It is 
worthy of remark, that an apparatus capable of affording electro- 
magnetic effects of such magnitude, produced no sensible chemical 
action or ignition. They further add, that tlie effect of the com- 
plex electro-magnetic circuit, is much inferior to the sum of the 
msulated effects, which the sanie elements could produce when 
eiftiHoyed in the formation of simple circuits. 

. DfifaUs of the Experiments of the preceding note, and ulterior 
O^setvations , — The bars made use of in the following e.'Cperiments 
were parallel opipeds^ baying for their transverse section, a square 
Dm|[imeUc3 in each side (about Q.6 of an inch square*) They 
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composed a rectangular circuit ab dc (Fig* 4.) 
acd was antimony ; the other ah d bismuth. These two halves 
were soldered together. Ihere were thus two adjacent sides 
of autimooy, and two of bismuth. The length of the greater side 
was 12 centimetres; that of the other 8. The circuit having been 
placed hoiizontally on supports, witli two of its sides in the 
direction of the magnetic uieiidian, the needle was placed upon 
one of them. After leaving the apparatus alone, to allow it to 
assume throughout the equilibrium of temperature, ice was put on 
one of the two solderings which joined the heterogeneous metals. 
The needle then shov/ed a deviation of 22® or 23®, the atmospheric 
temperature being at 14® C. When the temperature of the air 
was 20o, they observed a deviation of 30 degrees. 

2d Experiment . — Another circuit (Fig. 7.) was formed nearly of 
the same size, but in which the opposite sides were of the same 
metal; for example, a h and c d were bismuth, a c and b d an- 
timony. The apparatus was put in action by placing ice on two 
opposite angles. This circuit produced a deviation of 30® or 31®, 
in the same circumstances in which the simple circuit afforded 
only 22® or 23®. In this circuit the temperature soon comes to 
an equilibrium, so that the therjmo-electric effect appears weaker 
in it than it would have been, but for this circumstance. 
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(Fig. 5.) whose contour h«d 
double the length of that of the circuit m the first experiment, was 
brought into action by ice placed on one of iu solderines. The 
deviauon was only from 13* to 16“ under the same conditioti#, in 
which the circuit (Fig. 4.) gave 22® to 23®, ^ 

^th Another circuit (Fic:. was formed of 

same length with that of the preceding experiment, but 
nations were given it, pr four. thermo-electric elements ah • a de- 
notes antimony and b bismuth. This circuit was made a^te by 
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ice placed on the solderings at eveiy two intervals. The deviation 
of the magnetic needle was in this case in the same circum- 
stances ill which the simple circuit of equal length, in the third 
experiment,, produced a deviation of only 13° or 15°. Bui it must 
be recollected that the circuit of the second experiment, which 
had only half the length of circumference, and half the number of 
elements, afforded nearly the same effect. Hence wc perceive, 
what will be confirmed by ulterior experiments, that the deviations 
of the needle, produced by the thermo-electric circuit, augment 
with the number of elements when the length of the circuit re- 
mains the same, but that they become feebler in proportion as the 
length is increased. It is seen, moreover, that these two effects 
counterbalance cacli other, as will be made more evident in the 
sequel. • Hence the effect of a circuit does not change when the 
length of its circumference augments in the same proportion as the 
number of its elements; or in other terms, that elements of equal 
length, form circuits which produce equal deviations, whatever 
may be the number of these elements. These results were con- 
firmed, by comparing the effects of circuits of one, two, three, 
four, six, thirteen, and twenty elements. In order to form com- 
plex circuits capable of producing a very great effect on ffie 
magnetic needle, very short elements must be employed. One 
inconveuiencoi it is true, will thence arise; the equilibrium of tem- 
perature will be rapidly restored in the circuit, unleiS with regard 
to the alternate solderings, one bfe put in communication with a 
continual source of heat, and the other, with a continual source of 
cold. The thermo-electric action may be rendered sensible by 
means of the electro-magnetic multiplier, but the effect is not so 
good as by the preceding simple arrangement. Hence it is in- 
ferred that the thermo-electric circuit contains electrical forces, iii 
much greater (juantity than any hydro-electric circuit of equal 
size ; while, on the other hand, the intensity of the forces in the 
latter circuit is much more powerful than in the other. In the 
first electro-magnctic experiments it was well seen that the de- 
viation of the compass-needle, produced by the electrical current, 
was regulated by the quantity of llie electrical forces, and not by 
their intensity faction Hectro^mHrique.) The considerable de- 
viation, therefore, which the thermo-electric current produces, is 
au indication of the great quantity of force which it contains. 
They tried the effect of the complex circuit on the needle of the 
multiplier, and found that it increased considerably with the num- 
ber of the elements of the circuit, even in cases where this mul- 
tiplication of the elements added nothing to the effect on the 
simple compass needle. It appears, therefore, that the intensity 
of th^ forces increases, in the dreuit, with the number of its 
clemeoUi^ precisely as happens in the pile of Volta. The circuit 
had no sensible effect, however, on the needle, when the commu- 
Voi. XVI. K 
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nication was established by the wire pf the multiplier. The 
^lermo-electric circuit afforded no sensible taste, when wap 
made to act on the tongue ; but on a prepared frog, it exhibited 
the effect of two metals slightly dissimilar. This result shews, the 
electroscopical delicacy of the nerves of the frog. 


a 


I 

These philosophers conclude, that the thermo-electric circuit 
will afford a quantity of electricity incomparably greater than 
what could be derived from any other apparatus hitherto invented, 
** If, by means of the ancient circuits,’* say they, “ water, acids, 
and alkalis have been decomposed, it is not beyond the limits ot 
probability to suppose, that by the new ones, the metals them- 
selves may come to be decomposed ; and thus the great revolution 
in chemistry, commenced with fhe pile of Volta, will be com- 
pleted.” — Ann, (k Chim, et de Phys*^ xxii. 375. 

18. On the Climate of the Canaries, by M. de Buch. 

In this long memoir, which wc have no room to extract, we find 
the following table of the moan temperatures for each month, at 
$ainte-Croix-dc-Tenerifie. It is the result of very exact observa- 
tions, made by Don Francesco Escolar, 

C«mjgra(le. Centigrad' 

January , . 17.69^ July . . 25.16’ 

^ February . . 17.94 August . 26.05 

March . , 19.54 September . 25.24 

April . , . 19.02 October ; 23.70 

May . . 22.29* November , 21.35 

June . , * 23.27 December . 19.06 

Ann, de Chim, et de Phya,, xxii. 281. 

19. Hef^ctions on Volcanoes, By M. Gay Lussac. 

Two hypotheses indy be framed concerning the caase which 
maintains volcanic phenomena. According io the pne, the earth 
should be still in a slate of incandescence at a certain depth below 
its surface, as the observations recenUy made in mines, on me 
ptomssive increase of its temperature, would seem to indicate; 
and this heat shoulrbe the principal cause of vdcanicphjShoniena. 
Gay Lussac assigns valid reasons for the rejection of tbSshy'* 
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pothe^is. Acjcording to the other, their principal cause a very 
energetic, and as yet unsaturated, affinity between silbstances, which 
a fortuitous contact would permit them to obey ; wbm^ce would 
result a h^at adequate to melt the lavas, and to elevalythein) by 
ilie pressure of elastic fluids, to the surface of the earth 

On consulting analogy, the substances capable of penetrating 
into the vplcanic fires in masses sufficient to feed them, are air or 
water, ot both together, M. Gay Lu%sac shews satisfactorily 
enough, that the instniraentality of air need not be Xaken into ac- 
count. That water penetrates into the fires of volcanoes cannot 
be called in question. There is no great eruption, which is not 
followed with an enormous quantity of aqueous vapours, which 
condensing afterwards, by cold, on the summits of the volcanic 
jnouhtains, fall hack again in abundant rains, accompanied wijlj^ 
frijghtful thunders, as was witnessed in the famous eruption of 
Vesuvius in' 1704, which destroyed Torre del Greco. There have 
also been observed in the daily ejections of volcanoes, aqueous 
viipours, and muriatic acid gas, whose formation it is hardly 
possible to conceive in the interior of volcanoes, without the 
concurrence of water. 

Admitting that water may be one of the principal agents of Vol- 
canoes, it remains for us to examine the part which it probably 
plays. On the second hypothesis, it is necessary for tne water 
to meet in the interior of the earth substances to which it has an 
affinity, sufficiently powerful for. its decomposition, and for giving 
rise to a considerable dicengageraent of heat. 

Now the lavas vomited by volcanoes, being essentially com- 
posed of silica, alumina, lime, soda, and oxide of iron, all oxidized 
Dodms, and having no longer an action on water, it is not in this 
state, that 4hey must have originally existed iu the volcanoes ; and 
frOin what is now known of their true nature, «ince the beautiful 
discoveries of Sir H. Davy, they should exist there, if not wholly, 
^^at least in part, in the metallic state. In this case it can without 
difficulty be conceived, that by their contact with water, they may 
ht decomposed, be changed into lavas, and produce sufficient 
beat, to explain the greater part ot volcanic phenomena. One of 
th^ consequences, and perhaps the most important, would be the 
disengagement, through the crater of flie volcano, of an enormous 
quantity of hydrogen, either free or combined with some other 
principle, if it be really water which maintains by its oxygen, 
th^ yoicanic fires. It does not, however, appear that the diaen- 
^^^ment of hydrogen is very frequent in volcanoes. Although 
dtti^ipg his fesidence at Naples, in 1805, with his friends, Mm. 
'>|^le^andre de Humboldt, and Leopold de Buch, M. Gay Lussac 

r ^ Thia iika is due to Sir H. Davy. It was a natufal inference from liis dis* 
of the metallic bases of alkalis and earth8.-^£difor. 

K 3 
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was a witness at Vesuvius of frequent explosions which projected 
die melted lava more than 200 metres high, he never perceived 
Sny inflammation of hydrogen* Each explosion was succeeded by 
vommes of a thick and black smoke, which would not have failed 
to take fire, had they been formed of hydrogen, as they were 
traversed by red matters more highly heated than would have been 
necessary for their accession. This smoke, the evident cause of 
the explosions, contained therefore other fluids than hydrogen ; 
but what was Its true nature*? 

Admitting, says he, that it is water which furnishes the oxygen 
to the volcanoes, it must, since its hydrogen is not disengaged in 
a free state, at least most usually, become engaged in some new 
combination. This cannot be into any compound inflammable 
on contact of air, by means of heat ; but it might happen to form 
muriatic acid with chlorine. We have in fact several observations 
at the present day, on the presence of this acid in the vapours of 
Vesuvius ; and according to that excellent observer M. Breislack, 
it should be at least as abundant in them, as sulphurous acid. 
M. Menard de la Groye, and M. MonticelU regard the presence 
of muriatic acid in the vapours of Vesuvius, as incontestable. 
M. Gay Lussac suggests that this position should be further ve- 
rified by putting water containing a little potash, in open vessels, 
at several places of this volcano. This water would gradually 
liecome charged with acid vapours, and at the end of some time, it 
would be easy to determine ihei? nature. 

If the combustible metals (silicium and aluminum) be not in 
the state of chlorides, the muriatic acid must then be a secondary 
result. It proceeds from the action of water on some chloride 
(probably that of sodium,) an action which is promoted by the 
mutual affinity of the oxides. The production of rrfUriatic acid 
by the concurrence of water, and some oxide, on a chloride, ought 
to be very frequent in volcanoes. The lavas contain chlorides^ 
lor they exhale them abundantly on contact of the air. MM. Mon- 
ticelli and Covelli have extracted by simple washings with boil- 
mg water, more than 9 •cent, of sea salt from the lava of 
Vesuvius of 1822. It exhales from the mouth of volcanoes ; very 

descenr/ava ^ scorim that cover the incan- 

It is known that the lava, especially those which are spongy, 
contain much specular iron. It forms occasionally a kind of 
beautiful micaceous crystals L walls of 
remaining long in them. Now, the 
peroxide of iron being very fixed at much higher temperatures 

haveTorioMi 
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than that of lavat it is by no means probable that it has been 
volatilia&ed in that state. It has, most likely, been primitively 
in the state of chloride. If, indeed, we take protpctiloride of 
iron which has been fused, expose it to a dull red heat in a glass 
tube, and then pass over its surface a current of steam, we shall 
obtain much muriatic acid and hydrogen gases, and there wiU 
remain in the tube black deutoxide of iron. The perchloridc of 
iron is very volatile ; and becomes so hot with water, that, on the 
large scale, the mixture might become incandescent. If chlorides 
of silicium and aluminum exist in the bowels of the earth, their 
action with water would be far more energetic. M. Gay Lussac 
does not believe in the agency pf sulphur in volcanoes ; and iinds 
a difficulty in accounting for the presence of sulphurous acid, if it 
really exist* He shews that basalts, cannot owe their black colour 
to carbon ; for in that case, by ignition, metallic iron woyld be 
formed in them. He thinks that it is sea water which most usually 
penetrates into the heart of volcanoes. He illustrates the extent of 
the earthquakes which accompany eruptions, by the vibratory 
effect produced on a long beam, when one end of it is struck with 
a pin»head ; and by the shaking of vast edifices, and of even the 
profound quarries at Paris, by» the rattling of carriages on the 
streets. Why should it be astonishing, therefore, concludes; he, 
that a very strong commotion in the bowels of the earth shall 
make it tremble throughout a radius of several hundred leagues.--- 
Ann, de Ckim, et de Ph^s, xxil* 415. 
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Lectures on Comparative Anatomy^ in which arc cjcplained the 
parotions in the Hufiterian Collection, illustrated by Engrhvings ; 
to which is subjoined “ Synopsis Systematis Regni Anlmalis nunc 
primumex Ovi Modijicationibus propositum,** by Sir EvEJiAiin 
Home Bart. V.P.R.S., KS.A., F.L.S., &c. 

These lectures were read before tlie College of Surgeons, in the years 
1810, 1813, and 1822, and they contain a connected view of those 
discoveries and ‘researches in physiology and comparative anatom^, 
communicated by the author to the Royal Society, and which, 
since the year 17i>^» have from time to time made their appearance 
in the Philosophical Transactions. They now form four splendid 
volumes in quarto, two of letter press, and two of illustrativo en- 
grsvhigs, from the admirable drawings of Messrs. Bauer and Clift. 

Although the first two volumes were published several years ago, 
vto arc not aware of their having been noticed in any periodictil 
journal or review ; wc shall therefore endeavour to give a succinct 
account of the whole work, which is the more necessary, as many of 
the inquiries, commenced in the first volume, are continued and 
concluded in the third. The foliowing is the order in which the 
author has arranged his subjects. 

1. The structure of parts connected with motion. 

2. The structure of parts connected with digestion, 

3. The Blood. 

4. The Brain and Nerves, 

5. The organs of Seeing and Hearing. 

6. The Heart. 

7» Generation. 

8. Classification of Animals., 

Before wc enter upon our anafysis of the author’s experiments and 
observations on these very different topics, we must beg leave to 
express our regret that he has not distinguished these inquiries, 
which are entirely and peculiarly his own, from those which were 
commenced, or suggested, by the late John Hunter, from whom he 
drew his first sources of information, and to whom he evidently owes 
much of that diligence in inquiry, and activity in research, which 
stamps his philosophical investigations, no less than "hia eminent 
professional careef. We should also have been better pleased had 
he told us a little more of the discoveries of other anatoa^ists and 
physiologists ; such information, accompanied by proper references 
to authorities, would have added to the value and interest of the 
work before us, and we regret that our own time is too much 
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engaged to- fill up this cliasra, foi* which much labour and inquiry 
would be requisite. Upon the present occasion, therefore, we shall 
consider it oUr first duty and main object, to point out and discuss 
that which peculiarly belongs to Sir Kverard Home, canvassing those 
views and opinions which arc indisputably his own, and endeavouring 
to appreciate the originality and merit o*f his discoveries. 

Tne Statements respecting the powers of motion in vegetables, as 
wdl as many ingenious remarks upon the minute structure of muscle 
afid its combination with elasticity, are, wc presume, 'to be ascribed 
to Mr. Hunter, but the discovery of the structure of the left ventricle 
of the heart, is due to our author; at least he made it known in the 
year 1790 , and it has never been claimed by any other anatomist, 
but acknowledged as correct, and taught in our Schools since that 
fittie ! it is one of the most beautiful mechanical arrangements of thd 
animal frame, and wc cannot better communicate it to our readers 
than in the author’s words. 

** The muscular structure of the left ventricle of the human heart, 
detached from the other parts, is an oviform hollow muscle, but more 
pointed at its apex than the small end of a common egg ; It is made 
up of two distinct sots of fibres lying upon each other. Those which 
dom^oSc the outer set liavc their origin around the rbot of the aorta, 
aiid in a spiral manner surround the ventricle to its point, where 
they terijjinate, after having made a close half turn.’' 

The fibres of the inner set are similar in their mode of surround-* 
ing the cavity, and in their termination, but they decussate the other 
set through their whole course, and the two sets are blended together 
wh^rc they terminate.” 

In this muscle the fibres, by their spiral direction, are nearly one 
foiirth part longer than the distance between their origin and ter- 
mination, and the two sets acting in dificrent directions, one half less 
cdntraction is necessary in each fibre than would otherwise have 
been the case ; while the turn both sets make at the apex, fixes it 
and prevents lateral motion. 

On the growth of shell and of bone there is nothing deserving of 
particular notice, but the formation of the intervertebral joints in 
fishes is curious as baffling artificial imitation. The illustration of 
this subject is taken from the Squaltls Maximus^ and it appears that 
each joint is a cavity filled with a fluid and forming a kind of ball 
and socket. 

The subject of progressive motion, commenced in the first, is con- 
tinued in the third volume, and is extremely interesting in its details 
illustrations. The observations on the feet of the fly and other 
ahimals that walk agaihst gravity, we believe are original and due 
to our kil^thor ; they are illustraied by excellent engravings from Mr. 

'pencil, from which It appears that the animal is supported 
bjT. a m^q^anism resembling cupping glasses. It is curioiis tb^ the 
liifti fcfJt that enorinous animal the Walrus, ire cortstfuemd upon 
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the same principle, to enable it to retain itself upon the slippery 
rochs which it climbs, and ‘thus to prevent its falling backwards into 
the sea. 

On the subject of digestion the author has taken inhnito pains, 
both as regards the anatomy of the organs and the phenomena of the 
process; he deserves to be attentively consulted by all those who 
venture upon that difficult investigation, and when we find fron^ his 
experiments that the horify part of the bird’s gizzard coagulates milk 
in the same vfjBLy as the gastric secretion, and thus appears to a su- 
perficial observer to possess the power of digesting, we cannot but 
smile at disputes which have arisen among physiologists of repute 
respecting that very important but recondite process, some main- 
taining, whilst others deny, that the division of the gastric nerves 
impedes or prevents that process altogether; while others tellus.tb^t 
by bringing their divided ends into contact, their functions arc pre- 
served and the operation continued. But how is all this ascertained ? 
It is said by fair and convincing experiments. But how wjisjhc 
demonstrated ? Why, two rabbits were crammed with pai^sley 
previous to the experiment, and afterwards, upon examining the 
contents of the stomach, the parsley was digested in the one ease, and 
unmixed, unaltered in the other,-j-Wc purposely abstain from any 
remarks upon the electrical part of this inquiry, but are inclined to 
ask, in which cavity of the rabbit's stomach the parsley was found ? 
the stomach of that animal having two cavities, the one Kf prepare 
and macerate, ihe^other to dissolvc.and digest. — We believe it was in 
the former — and jn what state } Either upon the surface, above the 
other contents, unchanged, or more or less, mixed with the other 


contents, and Consequently, more or less acted upon by the juices 
with which they were previously imbued. Allowing, then, the greatest 
latitude for deduction, we ask what such experiment proves ? It 
proves, supposing all preliminaries correct, that when the nerves ajTC 
divided and their ends turned asunder and kept separated, that the 
muscular coats of both cavities of the stomach cease to act; but that 
when the divided ends of the nerves arc left in contact, or again 
brought together, the motion of both portions of the stomach is rc- 
newed, and the contents blended together, this being the end for 
which each muscular action of the stomach is ordained. But all 
this IS entirel^ir Independent of digestion properly so called— diffestioii 
IS performed m the other cavity of the stomach. 

1 he formation of the teeth is a very curious subject of inquiry, 
pecially us relates to their variety of formation according to the 
different purples for which they are intended in the different tribes 
of animals. The grinders of the Elephant furnish us ’'with a vcw 
remarkable assemblage of three substances of different degrees of 
induration, which our author shews (Vol, HI.) to corraa^iul in 
texture to bone, ivory aiid enamel. ^ 

Concerning ihe stomach and its functions, many interesting mattei^ 
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will be found in these volumes, particularly respecting the discovery 
of its lymphatic5» and the branches of the vas breve in vyhich the 
author considers them to terminate ; his inquiries, too, respecting the 
structure and uses of the spleen, are new and elaborate, as well as 
the account of the intestinal canal. Our limits p|^vent us from 
entering at length into these curious discussiods, for the details of 
which we must refer our readers to the work itself. Among them 
we were, particularly struck with the prooft of the length of the in- 
testines being proportionate td the difficulty of acquiring food and 
with those of the accumulation of fat in the lower bowels. 

In the beginning of the third volume we find an entirely new 
analysis of the blood, founded chiefly upon Mr. Bauer’s microscopi- 
cal observations, from which it appears that the blood consists of red 
globules, from which the colouring matter, under certain circum- 
stances, is detached ; a smaller set of globules, which oUr author 
calls lymph globules y and an clastic transparent substance, soluble in 
water. Carbonic acid is also shewn to exist in the blood, and to be 
separable under certain circumstances during the act of coagulation. 
This latter circumstance, as. connected with the vascularity of 
coagula, is one of the most ira|>ortant physiological discoveries of the 
present century. t 

The brain, the structure of which in the present day is a very ^ 
favourite subject of investigation, has engaged no small share of 
Sir Everard’s attention, and he has some new and very important 
remarks respecting it. In the first place, he adduces evidence in 
favour of its existing in a ^ery different state and appearance in the 
living body, to that which its exhibits after death ; in the former case, 
it has a gelatinous texture, and in the latter, appears to have undergone 
a species of coagulation. U|K)n this topic, also, we find in our 
author’s work some novel and refined microscopical observations ; 
VVemust admit that these investigations are very important; indeed the 
mechanical structure of the different parts of the body, though followed 
up with much perseverance by some of the older physiologists, has 
nut of late received that attention which it merits ; and we feel much 
indebted to Sir Everard Home for the inquiries which he and Mr. 
Bauer have instituted in this department of anatomy. But, however 
ingenious or plausible the investigations to which we allude may 
be, they will require much future observation, confirm their 
accuracy, and to sanction the theories and views which our author 
has founded upon them. 

But; secondly,* there will be found in the volumes before us, ffie 
commencemqit of an inquiry into the functions of different parts 
of the brain, deduced from the effects of injuries upon them ; this 
is, j^rfaaps, the only satisfactory mode of arriving at legitimate con- 
clusions Mftbis abstruse department of physiology ; and it is highly 
creditable to Sir Everard to have commenced a work which we most 
strongly adiise should be followed up and extended as opening a 
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field, not only curious as a branch of human physiology, but ot tlic 
highest importance as relating to the light which it may throw upon 
the treatment of injuries of the brain, and upon the general patho- 
logy of that organ. ^ 

With respe®, to tlie eye, ^ after stopping to admire Mf. Bauer s 
beautiful drawings of its different parts, and the new muscle which 
the microscope alone could have brought within the teach of our 
observation, we cannot but assent to the use which the author has 
assigned to if. The discovery of lymphatics iii the chotoid coat of 
the bird’s eye is also new, and may be urged in support Of thO 
opinions advanced respecting that set of vessels in the brain and 
stomach. For many years the existence of such vessels in those 
organs has been admitted ; to have demonstrated them, certainly 
forms a very important step in the advancement of anatorfiicki 
knowledge. 

The use of the colouring matter called nigrum pigmentUfn in the 
eyes of quadrupeds, and of the njarsupium of the bird, when applied 
generally to the skin of the negro, is probably the most curious 
discovery Contained in these volume^ and one to which no other 
pbjrsiologist has laid claim. The explanation, too, of the manner 
in which the bird’s eye is adapted to the vision of near and distant 
objects is extremely ingenious, and the result of much elaborate 
research. 

The detection of the muscular structure of the membrana tympdni 
in the organ of hearing of the cle*phant furnishes a strong argument 
in favour of the study of comparative anatomy, as having kdded to 
our anatomical knowledge of the human body, and' showing tbai 
the charms of music can only reach their utmost extent in the ear 
that is highly cultivated. 

The investigation of the series of structures employed in supplying 
the bodies of animals with blood, and of aerating that blood, 
sidered as a distinct inquiry, is very beautiful, and the author must 
be allowed the merit of having handled his subject both with skill and 
judgment ; it is a part of die work peculiarly deserving the study 
of the tyro in anatomy. c 

The pressure of other matter obliges us, for the pttscnf, to close 
this work, and to postpone, till the appearance of our next Number, 
th6 further accdint of its contents ; we shall tbeh, however, resume 
the subject more particularly in reference to the contents of the two 
recently published volumes, which, in point of accurate add splendid 
engravings, arc even superior to their predecessors. 
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Art- XI. ASTRONOMICAL AND NAUTICAL 
COLLECTIONS. 

No. XV. 


i.* An Extension of the Inverse Series for the computa- 
lion of Refraction, together with a direct solution of the 
problem. 


Considering the acknowledged and increasing importance 
of the accurate determination of astronomical refractions, it 
may not be thought superfluous to attempt to confirm and ex- 
tend the mode of computation, which has been adopted for tlie 
Table of Refractions printed in die Nautical Almanac, and at 
the same time to compare its results, in the most unfavourable 
case for its application, with those of the direct method, which, 
in that case only, arc very readily obtained. 

If r be the refraction, z the density, = I — 

y the pressure, x the distance from the centre, 

u the pfirpendicular falling from the centre on the direction of 
the ray, 

V the distance of this perpendicular from tho point of refraction, 
s the initial value of or ; we shall have (ColL VI, VIII,) 

df ^ dij ^- mzdx , 


— 1 +£ 


l+pz 
very small fraction. 


s ss (1 + p — . pz) s LT (I + p^ Sf and, p being a 


u* 22 a:* — R® ss — 6* — 2pxs, s: t 


^ rs ZJL ^ 

dr ps dr ps 

^ si±‘ -SL . We may then put, in order tlie better to observe 
dr mpsz 

the progress of the subsequent operations, 
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^ = Z 

dr 

= • + Ft) 
dr* 

d’t) 


Z' +* + Xv* 


• + F't) + * + Vo» 


dr“ 
d’u 
dT" 

= Z" + • + X'i)« + * + Uv* 

dr* 

= • + Vv + * + W + ... 
dr* 


^ = Z'" + • + A"t)’ + . . . 
dr» 

^=*+ r"v + ... 

d/* 


d°» 

dr* 


-JL ss Z"" + 


It will be convenient to denote the successive results of the 
differentiation of any quantity, Z, Y,*X, with respect to y or z, 
which introduces a new power of v, by Z,v, Z,v*, F,v, F,v*, and 
so forth ; we shall then have 
ZsrZ Z'szYZ 


r=Z. F=2XZ+Z',=(2F,Z) + (F,Z+ F*)=:3y.Z+ F’ 
X=F. rs=3FZ4. F',=s:(3F^+(3F,Z+3Y,F+2F,F) 
F=X,= F, =6F,Z+6F,F 


F'=4t7Z+r,=:(4F^)+(6F^+6F,F)+(6F,F 
+5r,*)= 10F,Z+ 1 1 F,F+ 6F,* 


U=:l, 
Z'a=F'Zs=3F'Z* + F*Z 


F=2X'Z+Z",=: 12F,Z*+ lOF.FZ 
+(3FsZ*+6F,FZ) 

+2y,FZ+F»)a=I5F,ZH- 18F,FZ+F» 
X":= 3 V'Z + F",sr {30 F,Z*+ 33 y,FZ+ 15 F.*Z) 
+(i5y,Z‘+30y,y2)+(i8F.«z 

+i8Y.yz +I&y.y*) 

+(3F,1«) 

= 45y,z»+8iy,yz+33y.*z+2iy.i^ • 
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Z"'= Y"Z=:15Y,Z^+\QY,YZ*+ Y^Z 

Y"‘=ziX"Z+ Z'",=(90 732^+ 162 Y^ yZ»+66 y.*Z'‘+42 Y, Y*Z) 

+ (15 y,z»+45 y, yz«)+(i8 r *jz*+ 36 y, F’y 
+i8y,yz*) +(3y,y*y 

+ y^) 

r= 105 Y/Z^-\-'2^5 YJZ'Jt- 84 Y^Z^ + 81 y. y’Z 

H-y* 


Z“"siY"'Z. 


If we now select, from these general values of the coefficients, 
those which arc concerned in the horizontal refraction, when 


V = 0, and s— 1, we shall have, instead of ps 


dv 

dr 2 


putting r'= 


r* 


d’n r'2 , 


dr« ^ 720 


_ do v* 
“drT 


y yt yn yttt 

+ _ pV®+ — — 
2 24^ 720 ^ 40320 


pV*+ - 


.» or 

2//// 


3628800 




+ in which we must substitute the values of 2 de- 
rived from the particular hypothesis respecting the constitution 
of the atmosphere that we may choose to adopt* 

Example A. The simplest application, that can be made of 
this series, is to put, instead of Professor Leslie’s hypothesis of 

2 *c= 3 f (n+ 2 — iw*), merely = y, whence f ^ = 2z, and 


2z 2 

Z 53—^ — s s= s\ consequently dZ = 0, and the 

mpez mpM 

series stops at the second term, assuming precisely the form 
which has been actually employed, as an approximation for de* 
termining the effect of a change of temperature. (Coll. VI.) 
To inquire what would be the physical conditions, that would be 
implied by this equation, would be to anticipate the contents of 
a very elaborate memoir, which is probably now in the press, 
and in which the author has deduced some very convenient and 
elegimt expressions, when considered merely in a mathematical 
point of ?iow> from a law of condensation which will scarcely 
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be admitted by natural philosophers in general, as applicable 
to the phenomena in their \vho|e extent. 

Example B. We may also obtain a dnite inverse series, nearly 
resembling that of the Nautical Almanac, from the equation 
y = , 57 + . 43z^, which h obviousjy impossible in nature, since 
it suppo^s a consta?^ pressure after the density has vanished. 
A result, however, nearly identical, may be deduced from the 
supposition^ =3.42-— 1. which implies an at** 
mosphere terminating at the height of about 14 miles ; although 
the series thus obtained would extend to a fifth term, instead of 
ending at the fourth, but without producing any material 
difference in the result. Considering, indeed, the analogy be- 
tween logarithihs and high powers, it is not improbable that the 
true value of y might be very correctly expressed by a series of 
this form, however complicated it might appear at first sight. 
The value of,r and the height h =r 20900000 {x — 1 ), in feet, 

might be found from the fluxion Ax = .Sdz — li,3zAz 

mz 

+ 6.8 z-iz, and ar — 1 =; -i-( — 6.82 + 6.15*»~ 2 . 272 ’ 

m 


+ 2 , 92), or /t = 27300 (2 . 92 — 6 . 8z + 6 . 15*’ — 2 , 27*’) ; 
which becomes 21300, when tlie density * is reduced to i-jand 
the pressure y r: .444. 

Example C. a. As the most unfavourable specimen of tbe ap- 
plication of this methpd, we may take the case of an suable 
temperature, at the horizon : and first suppose, with Laplace, 

that m sr 798, and i as 3403, so that — i— ss 4 . 2624, Z *= 
P mp 

~ 1 as 3.2624, since ? is here ss y, and f s? J ; 

yrs-JL. J_ — Y — ^ Y Y — 

mp p p ^ p *^ 5 ? 

~ F*. Hence we have YZ =3 « Z\ and Oie tqvg^- 

bec^pt^s I s 1 . 6 ^ 42 *:' + ,5794?!'*. + .4603r'* + 
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+ .6517r'^ + . . . Now tUe value of r cannot be very accu- 
rately obtained fiom these coefficients, without a libera} em- 
ployment of the method of logarithmic differences, finding the 
results derived by it from the first three, the middle three, and 
the last three terms, and comparing these with each other ; and 
in this manner it seems natural to suppo^se that we might easily 

come within about -JL. of the trutli. (Coll. VlII.) The best in- 
500 

ference of this kind, however, Uiat has been obtained, was 
r =40' 15"', M^hich is too much by about — i— . 


If still greater accuracy were required, we might compute a 
greater number of the coefficients of the series, or we might 
separate the computation into two or more parts : but it would 
be a little troublesome to adapt the new values of and its de- 
rivatives, either to the diminished magnitude of the density Zy 
or to a value of p, diminished in the same proportion ; so that if 
the actual density at the time in question vrere called unity, the 
refractive density might still be truly represented by 1 + p ; 
observing also to make the remaining portion A z also equal to 
unity ; and in this case the values of Z, and of its powers, only 
would require to be changed in the subsequent computation. 
This operation has been somewhat more negligently performed 
in the Astronomical Collections ; but i^s object then was merely 
to show the convergence of the scries, and that object was 
obtained. 


B. With the values m = 766, p zz ~ — , and — 1 — =4.621 , 

^ 3540 mp 


we obtain Z = 3.621, Y ss Z 


YZ =z 17 . 190, 


Z“ zz — FZ* + Y»Z = , Z" s= -.1-22., and Z‘“'zs. 

p p* p* 

; and for the equation I a= ~ r' + ^ pr'^ + • . . , 
p* ^ 2 24*^ 

1»: l.SlOSr' + .7162/*+ .6290/« + .7760/* + 

(/QJjll/f + . . . 1 ami if ve make r' ss 44» ve ehali have the 


tea 
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true sum 1.0460; if r' tisi .43, 1:0218, whence r' ss 4210, 
and r appears to be 37' 29". 

But if we wish to supply any real or imaginary deficiency of 
the inverse series, we may easily revert to a modification of the 
original solution of Taylor, who first applied to the problem of 
atmospherical refraction his very useful theorem for “ integra* 
tion by part^,” as the process is sometimes now called, that is, 

/Z:dy=4J/ZdX_d4|- and not 

uA dX- 

fYdZ=.... , as it has been inaccurately copied in the Article 
Fluents of the Supplement of the Encyclopedia Britannica, 
n. 5, 546. Taking the fundamental equation for the refraction, 

dr = and making first Z = I., dX = vdv, and dl' =sd.*, 


we have for/Xdjr./^Xdx*, . . _i_ ^.7, . . . , and 

^ 3 3,5 

fnr dz % Az 

i;d^r • secondly, making 


^=:df- + 

V V 


zdv 

vv 


we have /l!f.s= ± + /j 

J V V J 


*zdv 

vv 

dv 

— , 

vv 


in 


which making dX again = viv, and 2 s: s, d yteing sr we 

vv 

Jt ~ V + ~f"’zvdv.vdv + ^.... 

Now in all cases vc = ^ and vdv = xdx - udu =j:dj^ 

+ psudz, and since dx = — —^dz ndt> 

mz ’ dz 




mz 


mz 


+ psu 


^ mpsuz 


— — f?, and 
Viz vdu 


fnz 


whence r = sss uwa? 

c/ V mpsuz — 
mz 


mpsuz — orf j 

vmz 1 

3 mpsuz — xf * 31 ‘ 


- l!d 


*»P»«S ~ xf + • • • 5 from one or the other of the series 
thus obtwn^, we may always compute the vtdue of r, taking 

^ B« « A. k,™.', i .jiw 
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easier to employ the particular fluent 


dis- 


covered by Euler, and still more elegantly demonstrated by 
Laplace, in the form ~ d^ = ^ at : and the applica- 

tion of this proposition leads its to the iutegratioii of several 
fluents, which may be thus enumerated*: 

A.*/* == = V 3. 141592 

® /K1 1 


B. ' /* ^ ^ V(n+1) cly _ / , 

VW— 

z y 

putting y rs: 2 :"+*. 

c ^ Jg”dz 1 2 ”"^^ ^ w+l ^ 2 **d 2 

hi’" ~L ^ hl’“ JL ~ 1 */ JL 

i. ‘ r -42-=2_i— -2V^; ^ 

“ hl^ -L hl « " hl^ J_ ^ 


± + ± V- 

^ hi^ -L 3 


ii. ’ r r — 2 

” ./Kl 1 ^ iJ " f »>l2 1 


V ^JF P z^z 2 zz 

2 ’c/ 0 “1^ “ T “fl 


-L 


8 zz 

3 V i-rt' 


hl^ _ 


+ )1 /I 

3 V 2 


■ iii. ’ r <Lri)if =* /" f _i^ - 2 ) 

’ ( 2 (^ 2 "- 1) V»-= .828427 7 «• 

iv * /* — Z' — J ** 

■-'Vhl- hllT 


± 


Voi. XVI. 
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G C zz -2. 

^ ^ t/ 0 J[^ ^ 

z 


hl^ 


^ 4 


^ 1 

hF i. 

z 


+ 1’ yi- _ 

1 p (l-2)«d: _ /"-4 ^ 2.16 3^'\ 

'■ Jo "iJi*" V-T* ■*■ V 2.3 V 3 - 3 y 

z 


s .719064 

■/. 


(1-2)M; .(54.2767 ^a-. 

hl^JL 


Now the value of u 


(x* — — 2p;^.s'), becomes here 

. dy 


J \ - 2t)v) ; and since x I zz fiix = — / . 

t/ 

makingydji; :=: i?, or x^zz (3 4* 1)% we have — 1 s= 5* -h 2s; 
but the actual extent of the atmosphere is so limited, that we 
may neglect s’, in comparison with 2 s, without sensible error, 

and make a:* — 1 = 2s, and dr = ~ = -ZJL. -jf- 

V(?*-2px) V2 Vs 

n - Px\~h ^ ^ dz 
s y V2 ■ 


, (1 + -^r - 

Vs 2 s 


+ Jl fV + V -P / dz 

S'^ 16 3^ ^ J2\Jm 


£ 

8 

;i 


^ . _ 
s? » 


V2 V V» ■ 2 

— + . . . )• This expression is applicable to every hypo- 

Hij 

thesis by which the relation f 4^ or to z can be expressed ; and in 
the case of a uniform temperature, since dy s= — mzdx zz dz, 

we have 3 z= — C =r JL hi -L , 
Jfnzms 

dz 


and dx i 


and 


X’^dz 




+ 1 mp 

2 ^,^,4 1 


hF 


+ -y»»v 


hl^ -L 


+ ^ »*y — + . >»). Then, by the integration 
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ftfready explained, |/o dr = — p / . ( 1 + . 414214 wp 

-f ♦269649 wi^p^ + .200865 m®p® + . . ♦) or^ taking ^ s= 

3403, and 7/^ = 798, r = .010423-(1 + .097133 + .014830 
+ .00259 + [.0005]) = .010423 x, 1.1151 = 39' 57"; so 
that the former result was too great by 1 8" : and if we make 

-L 3540, and m = 76G, we find r =r .0097988 (1+ ,08963 

p 

+ .01263 + .00203 + [.00040]) = .0097988(1.1047)=:= 
.010825 = 37' 13", or 16" less than the former computation 
made it; the difference, which before came out 2' 46", being 
now found, a little more accurately, 2' 44". 

The relation between x and z may be computed from the liy*- 
pothesis of an equable variation of temperature in ascending, 
according to the statement expressed by the equation z ^ y 
(1 + tx t) (ColL Vr. 7. d), or z = yw^ whence 

dy = ^ _ iifl, but 

w ww z w z 

dy r= — /7i2:d.r, and ^ r= —7W2<;dx; consequently 

z to 

hlz zz hl?^ — mftvdx, and z == ?(;e— — ( 1 + /x — /) 

c—ni{x^-itxx-^u) j aiid from this expression we may find the den- 
sity =: corresponding to any height or, upon the supposition that 
the bulk of a given quantity of air varies praportionaliy with a 
uniform variation of temperature, and not uniformly^ as the ex- 
periments ofi: Schmidt and Gay Li^^sac induced them to infer 
with respect to ordinary temperatures. (See Nat, Philos. 
Vol. II, p. 393.) If we computed the horizontal refraction 

from this equation by means of the series beginning with 

s 

we should have to substitute, for dz, (1 + 

( — mdx — mtxdx) and for ar, a* — 1 • 

Besides the equation y = + bz^ + cz* + . . . , thete 

may probably be many others, not far from the true constitution 
of the atmosphere, which would afford finite expressions for Uic 

L 2 
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refraction; thus, if y we have da: = ^ :r: — 

mz 2 mz 

and — — *^z)i whence dr =: — — 

m 


—pdz . 




0 


V - 2px) 
, or, if V ^ 


/r iL - 1 

— ’2p>//d ^ 

Article P'luents, n. 259; and there 


1 4- 

.ind the fluxion assumes the 


form 


.rdjr 


V (a + ^.r+cM*^ 

is little doubt that such a hypothesis, if advanced with sufficient 
pomp and ceremony, would be allowed to represent the consti- 
tution of the lower parts of the atmosphere, which are princi-* 
pally concerned m the refraction, much better than that of 
Bessel, though, perhaps, not c^uite so accurately as they might 
be represented by a more appropriate, though less convenient, 
exponent. 


London, M Atuj, 1823. 


n. of the Oubits of, ill the Comets IMerto computed. 

y f- OtBBtts and Professor SCIIUMACIIEU. Astr. Abh.I. 


Tins Table originated fr^m a request of the Editor of the 
Astrononuca and Nautical Collections, that Dr. Gibers would 

tha? ‘ IH . “y additional materials 

hat could be .ncorporated with the former Table, as It stood at 

the end of the Essay on Comets. He was so good as to send 
^heirTrole' ‘“l «‘=*'‘>““cher. who introduced them, in 

ditions of his own, into Dclambre’s Table.’’ 


[The remainder, n. 71 . . las, i„ next Number.] 
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Art. XII.— miscellaneous INTELLIGENCE. 

t 

1. Mechanical Science. 

1. Cutting of Steel by Soft Iron. — Mr. Barnes, of Cornwall, Con- 
necticut, has ascertained a singular property of soft iron in culling hard 
steel. He had lixed a circular plate of soft sheet iron on an axis, 
and putting it into a lathe, gave it very rapid rotatory motion, apply- 
ing, at the same time, a file to it to make it perfectly round and 
smooth ; the lile, however, was cut in two hy the plate, the latter 
remaining untoucheil ; and it was found not to have been much 
wanned in the operation, though a band of intense fire surrounded it 
whilst in action. 

A saw made of a very hard plate, which required altering, was cut 
through longitudinally in a few minutes, and aftcrw’ards teeth were 
cut in it by tlie same means. Had the file been used to produce the 
same effect, it would have required a long and tedious operation. 

Ilock crystal applied to the pl^c cut it readily. 

Mr, Perkins, of ricct-strcet, has verified this remarkable and useful^ 
observation. A piece of a large hard file was cut by him into deep notches 
at the end, where, also, from the heat produced by friction, it had- 
softened and been thrown out like a burr. On anoiher part of the 
file, where the plate ha;d been applied against its flat face, the teeth 
were removed, without any sensible elevation of the temperature of 
the metal. The plate, which had previously been made true, was 
reduced either in size or weight during the experiment, but it had, 
according to Mr. Perkins, acquired an exceeding hard surface at the 
cutting part. — Sillman^s Jour. vi. 336. 

2. Water-proof Cloth . — A chemist of Glasgow has discovered a 
simple and efficacious metliod of rendering woollen, silk, or cotton 
cloth completely water-proof. The mode adopted is to dissolve 
caoutchouc in coal tar oil, produced in abundance at the gas works ; 
by a brush to put five or six coatin|^ of this mixture on the side of 
tlie cloth or silk on which another piece is laid, and the whole passed 
between two rollers. The adhesion is most complete, so much so, 
that it is easier to tear the cloth than to separate it from the caout- 
chouc. 

3. Chain Bridge over the Tamar.— A chain or suspension bridge 
across the Tamar, at Saltash, in Devonshire, is now seriously in- 
tended ; and the wealthy landholders in Devon and Cornwall have 
readily como forward with offers of pecuniary assistance. It is to be 
of suifficient height to admit of frigates passing under without striking 
their jury masts. Such a bridge would be of great importance to that 
part of the country, for the numerous advantages it would confer. 
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4. Potter}! Fainting — An experiment, promising considerable suc- 
cess, has been made at Paris. It is an attempt to preserve the large 
paintings of the most distinguished artists, by the employment of plates 
of pottery. The different parts of a large picture arc lunted by h 
composition, and so coloure^l as to disguise completely the joints. 
The artists who work at this experiment propose, by this means, to 
produce paintings as durable as mosaic, of much easier execution, 
and at a moderate price. 


Extinction of Viren in CJiitmves, — M. (’adet Vaux, reflecting on 
the circumsUinces of a Are, when it occurs in a chimney, was led to 
endeavour at its extinction, by rendering thft air which passes 
up the flue unaljie to support combustion. 'Phis object he ob- 
tained by tiie simple means of throwing tiour sulphur on the lire in 
the grate, and so cflbctual was it, tliat a fagot suspended in the 
chimney, very near the top, and consequently near the external air, 
whoi set on fire, and burning with great fury, was instantly extin- 
guished on the application of die sulphur below. This process is the 
more applicable, inasmuch as it does not require that all the oxyeen 
311 the air should be converted into sulphurous acid gas, before it 
passes up the chimney; on the contrary, a comparatively small pro- 
portion of the latter gas, mixed with common air, is suflicient to pre- 
vent its supporting the combustion of common combustible bodies. 


6..SmK<mCor«prere«/ed.-M.B.Prcvoi,tgivcsthefolloivinBmethod 

of preparing seed corn, to prevent the smilt: Into a cisterif put on« 
gallon of water, ale mciHire, and dissolve in it one ounce of sulphate 
of copper, for every bushel o( corn to be prepared. Havine two tubs 
that will contiun about eight bushels ; throw into one of them about 
Uo bushels of corn, and then pour on the solution till it covers the 

wh.„ ,hc I,:, I, 

S 1vh„r ‘T''' 

1, 1»r,„. ii i. "» 


•il. v/HEMicAL Science. 

1 . Experiments mthcertain.Hubstances umlcr h:„i d , - 

CagnarddclaTour. — One of my tubes ofol- l>yM, 

^^■atcr and a little sulpliuret of carbon, prwme<r4h "‘'f * ‘‘f 
ollowing results: The water became at firsi 

%'« writ- 
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ou it some time before it became all vapour. As the tube cooled 
the green colour diminished by degrees, and the fluids took their 
first state except that the water was of a yellowish tinge, which, 
however, was much diminished by agitation. 

The lube was again licatcd,' with the intention of converting all 
the water into vapour, but soon after the deep green colour appeared, 
the tube broke. 

Another tube, besides the same liquids, contained also a little 
chlorate of potash. The first eflect of the heat was to dissolve the 
salt; on leaving it to cool, the water became milky, and the sulphuret 
of carbon*, which previously floated, fell to the bottom with the 
crystallizing salt. Exposed to a higher heat, the liquor became of a 
suddeti of a fine lemon yellow colour, accompanied with efferves- 
cence, and the formation of an oily looking globule which, when 
all was cold, remained liquid at the bottom of the tube, but no 
crystals were now deposited. 

I'hc tube being heated still more highly, the yellow liquid dis- 
appeared and was replaced by a small globule of liquid sulphur ; 
this at a higher heat took on the colour and transparency of the 
ruby, but, when all was cold, had tKc ordinary appearance of sul- 
phur. No trace of sulphuret of carbon appeared in the tube, except 
that when heated to a certain degree, the water became of a bluish 
colour. When cold the water was colourless and transparent. This 
coloration did not take place in another tube into which a larger 
proportion of chlorate of potash was put. 

Sometimes small acicular crystals formed in these tubes, grouped 
five or six about a central point ; sometimes nearly the whole mass 
was crystallized, this eflect was only once obtained. On breaking 
the tube a very strong explosion took place, and the fluid was ex- 
pelled from the tube ; the water was strongly acid. It is remarkable 
that in these experiments the water did not at all effect the transpa- 
rency of the glass, though, wlien alone, it produces that eflect very 
rapidly.—- ^7271. de Chim, xxiii. 2(>7. 

52. Fusion of Charcoal^ PlumbagOf AnthracitCy and Diamond ; pro- 
bable productions of Diamonds, by Professor Silliinan. — Professor 
Sillimni has lately been very active in ascertaining the effect of in- 
tense heat on charcoal, plumbago, and anthracite. The instruments 
hc^used were Dr. Hare's galvanic deflagrator and his compoiind oxy- 
hydfogen blow- pipe. Fusion was generally produced, and, in some 
cases, results which apparently approximate so nearly to diamond as to 
give great interest to the experiments. The following passages arc 
partly extracic^, partly condensed from some of his jjapers on the 
phenomena. Tne pap^s at length may be referred to in Sillman*s 
Jmrmli vol. vi.' 

With regard to the fusion of plumbago, ilic best results were obtained 
when the plumbago was connected with the copper pole, and prepared 
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charcoal with the zinc pole^. The spark was vivkl, and the gk)^b«les of 
melted plumbago could be discerned, even ift the midst of the ignition, 
forming and formed upon the edges of the focus of heat. *^l‘here were 
also bright scintillations from combustion, and just on, be5'oncl the 
confines of the ignited portion of plumbago, was formed a belt of a 
reddish brown colour, supposed to be iron, from the combustion of the 
plumbago in that place. . The globules were frequently so abundan tat 
to look like a string of bc|ids, the largest of the size of the smallest 
sho't, others quite microscopic. No globule appeared on the point 
of the plumbago which had been in the focus of heat, but here a 
liemisphcrical excavation existed, and the plumbago lookeef like black 
scoria. % 

On the zinc pole, with prepared charcoal, there were peculiar 
results; the pole was always elongated towards the copper pole, and 
the black matter accumulated there presented every appearance of 
fusion, not into globules but into a fibrous and striated form, like 
half-flowing slag. It was evidently transferred in the state of 
vapour from the plumbago of the other pole, and had been formed by 
the carbon taken from the hemispherical cavity,'^ and was very 
different to the melted charcoal obtained when Both poles were ter« 
minated by that substance. On the end of the prepared charcoal 
were found numerous globules of perfectly-melted matter, spherical * 
and of a high vitreous lustre. 'Fhose most remote from the focus 
were sometimes of a jet black like obsidian, others brown, yellow, 
and topaz coloured, others greyish white like pearl-stones, with the 
transluceace and lustre of porcelain, and others again were limpid 
li^ke flint-glass, or like hyalate, or prccious*opal, but without colour, 
lew of the globules on the zinc pole were perfectly black, few on 
the copper pole were otherwise, except in one instance, wheiv very 
pure plumbago from Borrodac was used, and they were theft while 
and transparent. When the points were held vertically, and the 
plumbago uppermost, rto globules were found on the latter, ftrid they 
were unusually numerous and almost black on the opposite polo, 

^ hen the points were changed, plumbago being on the zinc, and 
charcoal on the copper end, very few globules were formed on the 
plumbap, and none on the charcpal, the last being rapidly hollowed; 
whilst the plumbago was as rapidly elongated by matter 
lating at its point, which, by the microscope, appeared to be si CoiR«r 
crctiori in the shape of a cauliflower of volatilized and melted cbarcoalv 
Some ot the globules being bedded in a handle of wood, boret 
strong pressure without breaking, and easily scratched flint, window 
and hard green glass. They sunk rapidly in strong sulphuric aeWv 
nmch more sp than the charcoal, but not mmoh more to than 
the plumbago, from which they were formed* ^ 

With a new doflagrator good results were obtained, usin^ plaiiibai6 
at both poles. The pieces of plumbago were one-fifth of im inch 

♦ The apparatus is in the coiidition of a single pair of plates. 
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anc) one or two inches long. I’lie globules, now extended 
from one quarter of an inch of the end to the distance of one*fourth or 
ofte-third of an inch all round. They were perfectly visible to the 
naked eye, and of all the colours before-mentioned ; sonoe were so 
limpid as not to be distinguishable from diamond. In one instance 
only was a globule found on the point ; it would seem as if the 
melted spheres of plumbago, as soon as formed, rolled out of the 
current of flame, and congealed on the contiguous parts. The exca- 
vation on the copper side, and accumulation on the zinc side, were 
constant. The result too obtained when the charcoal was on the 
copper, and the plumbago on the zinc side was constant. The char- 
coal was rapidly volatilized, a cavity formed, and the matter removed 
accumulated upon the plumbago point, forming a protuberance easily 
distinguished from the plumbago ; and when seen by the microscope 
presenting an aggregation of spheres with every mark of perfect 
fusion, and with a perfect metallic lustre.’* 

In another experiment the spheres wera very numerous and white 
likecalcedony, “ they appeared to me to be formed by the conden- 
sation of a white vapour, which in all the experiments where an 
active power \yas employed, I had observed to be exhaled between 
the poles, and partly to pass from the copper to the zinc pole, 
and partly to rise vertically in an abundant fume, like that of the 
oxide proceeding from the combustion of various metals this fume 
is ea,siiy condensed on glass held over it, rendering it opaque from a 
white Iwng ; there was a distinct and peculiar odour in the fume, 
but the condensed matter was tasteless, did not effervesce with acids 
or effect test papers; it was concluded, therefore, not to be alkali : it 
seems possible that it is white volatilized carbon, giving origin by its 
condensation in a state of greater or less purity to the grey, white, 
and, perhaps, to the limpid globules.” 

Some of the coloured globules were collected together, they rolled 
about like shot ; they were rubbed in the hand to free them from 
plumbago» and then placed upon a fragment of Wcdgwood-warc 
floated in a dish of mercury, and a small jar of very pure oxygen 
gas, previously washed and tested by soda and lime-water slid over 
them. The globules were heated by a powerful lens ; for half an 
hour thj^y did, not melt, disappear, or alter their form, but carbonic 
acid, was ^afterwards found in the gas on examination with lime- 
wat^r. In a long-continued experiment, it is presumable that 
they would be eventually dissipated, leaving only a residuum of iron. 
That they contain iron is manifest from their being attracted by the 
magnet, and the colour is evidently owing to the metal.” “ It would 
interesting to know whether the limpid globules are also magnetic ; 
b^this trial I havi not yet made.” 

some cases the white fume collected in considerable quantities 
on the charcoal, and looked like a frit of white enamel, or a little 
like pumice-stone. Had we not been encouraged by the remark- 
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able facts already stated, it would appear very extravagant to ask 
whether this white frit, and these limpid spheres, could arise, from 
carbon volatilized in a white state, even from charcoal itself, and 
condensed in a form analogous to the diamond. The rigorous and 
obvious experiments necessary to dclerrninc this question, it is not 
now practicable for me to make, and I must, in the mean time, 
admit the possibility that alkaUne and earthy impurities may have 
contributed to the result/* 

With respect to the passage of matter from one polo to the other, 
the eyes beii^ protected by green glasses, “ I can distinctly observe 
matter in difterent forms passing to the zinc pole and collecting there 
just as we sec ilud^ or other small bodies^ driven along by a common 
wind : there is also an obvious tremor produced in the copper pole 
when the instrument is in vigorous action, and we can perceive an 
evident vibration produced as if by the impulse of an clastic fluid 
striking against the opposite pole.” 

Such were the experiments with the deflagrator; the following 
relate to the same subject, and were made with the compound blow* 
pipe. The diamond was supported on a piece of limestone, and 
when subjected to the heat rapidly, consumed, but when removed 
from the flame exhibiting marks of incipient fusion. The surface 
became dull and irregular, as if^softened and indented by the stream 
of gas, or as if irregularly removed by combustion. 

Anthracite under similar treatment consumed rapidly, but still had 
an evident appearance of being superficially softened, and there could 
be distinctly seen, “ in the midst of the intense glare of light, very 
minute globules forming upon the surface. These when e^tamined 
by a. magnifier proved to be perfectly white and limpid, and the 
whole surface of the anthracite exhibited like the diamond, only 
with more distinctness, cavities and projections united by flowing 
lines, an4 covered with a black varnish” like a slag, 

IHiimbago presented numerous globules to the naked eye, seen 
through a glass they were, perfpclly white and transparent spheres. 
In some experiments they were as large as small shot; scratched 
window*glass, vyere tasteless, harsh when crushed between the teeth, 
and not magnetic. They resembled melted silex, and might be sup- 
posed to originate from impurities “ had not their appearance been 
uniform in the different varieties of that substance,” whiclv has never 
yet presented any combined silex, and no foreign substance coeM be 
detected either by the glass or the fingers; “ add to this in different ex- 
periments I obtained very numerous perfectly black globules on the 
same pieces which afforded the while ones. In one im^ce they 
covered an inch in length all. around, many of them were^* as laiwe 
as common shot, and they had all the lustre and brilliancy of lie 
most perfect black enamel." Here and there were globulea of the 
lighter coloured varieties. . y 

After some further arguments and statements, in which the fion- 
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conducting power of these bodies for electricity is insisted on, and 
which we regret we have not room to state/ Professor Silliraan 
says, “ It will now, probably, not be deemed extravagant if we 
condiide that our melted carbonaceous substances approximate very 
nearly to the condition of diamond.’^ A^lmitting this, yet the interest 
and importance which would attach to the discovery of the artificial 
production of diamond, justifies us in reserving our doubts whilst 
reading Professor Silliman's statements. The experiments arc very 
important, but many doubts arise, even whilst reading the description 
only. That the vapour, which is described as rising from the charcoal 
and plumbago, and which formed a kind of frit, and was supposed 
to be the matter of the globules, could be carbon in any state, is 
almost impossible ; it neither accords in its properties with charcoal 
or diamond. Sir G. Mackenzie shewed that a mere rod heat was 
sufficient to burn solid diamond even in the common atmosphere, so 
that it is hardly probable a vapour at all like diamond could escape 
through the air so intensely heated, and condense on a glass-plate 
unburnt. 'Fhe properties of the globules, also, continually fall shore 
of those of the diamond. We would beg to suggest what we think 
would be a ready test of their nature, namely, trial by the blow-pipe. 
The diamond, heated with borax on the platinum wire, before the 
blow-pipe, undergoes no change; we are afraid the globules would 
not stand the trial, but hope the Professor will be induced by its 
readiness to submit them to it. 

3 . Action of Nitric Acid on Charcoal^ ^production of Ct/amgen . — 
The following account is abstracted from a paper by Dr. Cutbush, 
in SUliman^s Journal, vol. vi. 149. Nitric acid was poured oii to 
charcoal to illustrate the nature of gunpowder by a reference to the 
composition and decomposition of tlie acid ; and being left, the mixture 
became, after the usual action, thick and brown, like artificial tannin. 
It was thought that perhaps cyanogen might be farmed by the union 
of part of the carbon with nitrogen, at the same time with the car- 
bonic acid and nitrous gases. The mixture was therefore put into a 
retort, distilled, and all the products passed through a series of 
Woqlfe^s bottles, containing water. Most of the gases were thus ab- 
sorbed, and the acid solution neutralized by potash. The solution 
was then tested by sulphate and persulphate of iron, when the colour 
immediately changed, and became more or less blue, thus proving the 
presence of cyanogen in the results of the action of charcoal and nitric 
acid ; so that at the same time that one portion of charcoal has taken 
the oxygen of the nitric acid, another portion must have taken its ni- 
trogen. 

like author of the paper obserx-es, that charcoal has the property of 
absorbing many gases, and particularly hy<irogcn. He asks whether 
the charcoal h© used might not contain hydrogen ; and whether this 
nascent hydrogen, during the action of the caihon, might not have 
VoT.. XVI.‘ M 
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acted on a portion of the ncid, taking its oxygon and leaving its ni- 
trogen in the state in wliich it might combine with the cai4)on and 
produce the cyanogen. 

4. Cri/staUized Carbon — Artificial Plumbago. — At page 159, of our 
last volume, is an account of artihcial plumbago formed in gas retorts, 
from a paper by the llev^J. J. Conybeare, in Annals of Philosopbf. 
Mr. Hcrapath, in a late paper in the Philosophical Mag, 1x1*42^, 
has shewn that this substance is not what it was at first supposed to be, 
inasmuch as it is pure carbon. Mr. Conybeare had operated on a 
portion taken from near the side of the retort, and hence the iron he 
found in it. As observed by Mr. Herapath, at the Bristol gas works, it 
is hard and very solid with a mammcliatcd surface, from which scales 
may sometimes be detached. Its specific gravity is 1 ,h65. When bro- 
ken its crystalline form is very visible, and may be compared to 
starch. Mr. Hcrapath thinks its primitive form is the tetrahedron* 
In fine powder it loses its grey lustre and becomes a deep black. 

When burnt with peroxide of copper, it requires so much heat that 
the black glass tubes generally give way. Even with chlorate of po- 
tassa it is necessary to repeat the process several times, but little being 
consumed each time. Nitre baS still less effect on it. It is a good 
conductor of electricity. 

Mr. Herapath remarks, that as it is found in thin layers, it is evi- 
dent that its source is the gas, and its deposition on the hottest part of 
the retort, shews that coal gas should not, be exposed to a greater heat 
than that at which it is produced. It is observed, too, that if this sub- 
stance should turn out to be of the same composition as the diamond, 
and the only difference be that the diamond has twice the number of 
atoms in the same space, which is probable, from its specific gravity 
being 3.5, it might throw some light upon the cause of opacity and 
transparency. 

[We would just remark here, that the necessary presence of iron in 
plumbago is a point not conceded by all chemists.— Ed.] 

5. Action of Steam on Solutions of Silver and GaW.— The following 
observations on the action of steam on solutions of silver atid gold, 
were made by Professor Pfaff, whilst investigating the volatility of mu- 
riates contained in boiling water. When the vapour of pure dktilled 
water is made to pass through a solution of nitrate of silver, tho solu- 
tion assumes all the shades between yellow and dark broWn^ accord* 
ing to its concentration, and the time the steam has passed through it. 
When the solution has acquired 212® the colour increases rapidly. 
If several glasses are connected, and successively raised to the boil*» 
^gpoint, by the steam passing through them, all become cofouhtd. 

acid destroys the colour of this solution of nitrate of silver, and 
whilst the steam is acting oxygen is disengaged; When steam ik 
passed through a solution of gold, a blue liquid is produced, like that 
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obtained by adding oxalic acid to a solution of gold. Thus, it seems 
proved, that the steam acts in producing these etTecta by deoxidizing 
the salts of silver and gold. Muriate of platina, or either of the ni- 
trates of mercury, were unaffected by similar treatment. 

6, Change of Mmket Bath in S/trapnell Shelln, — Mr, Marsh of 
Woolwich gave me some musket balls, uhiah had been taken out of 
Shrapnell shells. The shells had lain in the bottom of ships, and pro- 
bably had sea water amongst them. When the bullets a‘re put in, the 
aperture is merely closed by a common cork. These bullets were 
variously acted upon : some were affected only superficially, others 
more deeply, and some were entirely changed. The substance pro- 
duced is hard and brittle, it splits on the ball, and presents an ap- 
pearance like some hard varieties of earthy hfematitc ; its colour is 
brown, becoming, when heated, red; it fuses, on platinum foil, into 
a yellow flaky substance like litharge. Powdered and boiled in wafer, 
no muriatic acid or lead was found in solution. It dissolved in nitric 
acid without leaving any residuum, and the solution gave very taint 
indications only, of muriatic acid. It is a protoxide of lead, perhgps 
formed^ in some vvay, by the galvanic action of the iron shell and the 
leaden b&U, assisted, probably, by the sea water. It would be very 
interesting to know the state of the shells in which a change like this 
has taken place to any extent; it might have been expected, that as 
long as any iron remained, the lead would have been preserved in the 
metallic state. — M. F. 

7. Action of Gunpowder on Lead, — Mr. Marsh gave me also sQ.me 
balls from cartridges about fifteen years old, and which had probably 
l)eenin a damp magazine. They were covered with white warty ex- 
crescences rising much above the surface of the bullet, and which, 
when i-emoved, were found to have stood in small pits formed bet\e,ath 
thi'in. These excrescences consist of carbonate of lead, and readily 
dissolve with effervescence in weak nitric acid, leaving the bullet in 
the coroded state which their formation has produced. It is evident 
thetc must have been a mutual action amongst the elements of the 
gunpowder itself, at the same time that it acted on the le^d ; ^nd it 
would have been interesting, had the opportunity occurred, to have 
examined what changes the powder had suffered. — M. F. 

Ififlammation of Gunpowder by Slaking Lime , consequence 
of the application of quick-1 ime to the dcssication of various sub- 
stances, the Comite consult at if dc la Direction d^s Poudres et .<SaZ- 
made some trials of the temperature produced by slaking lime. 
Thcyi/’feund that it frequently rose so high as to inflame gunpowder 
thrown u^on it ; and that, even when enclosed in a glass tube, and thci 
tube put m among the lime, the'lfiieat was suiBcient to fire, the gun- 
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powder. Hence quick-limc would be a dangerous desiccator in a pow- 
der-house . de Chint. xxiii. 217* 

9. Purple Tint of Plate Glass affected bi / is well known 
that certain pieces of plate g^ass acquire, by degrees, a purple tinge, 
and ultimately become of a comparatively deep colour. 1 he change 
18 known to be gradual, b^it yet so rapid as easily to be observed in the 
course of two or three years. Much of the plate glass which was put 
a few years bdek into some of the houses in Bridge Street, IJlackfriars, 
though at first colourless, has now acquired a violet or purple colour. 
Wishing to ascertain whether the sun s rays had any influence in pro- 
ducing this change, the following experiment was made : three pieces 
of glass were selected, which were judged capable of exhibiting this 
change; one of them was of a slight violet tint, the other two purple 
or pinkish, but the tint scarcely perceptible, except by looking at the 
edges* They were each broken into two pieces, three of the pieces 
were then wrapped up in paper and set aside in a dark place, and the 
corresponding pieces were exposed to air and sunshine. This was 
done in January last, and the middle of this month, (September,) they 
were examined. I'hc pieces that were put away from light seemed 
to have undergone no change ; those that were exposed to the sun- 
beams had increase<l in colour considerably ; the two paler ones the 
most, and that to such a degree, that it would hardly have been sup- 
posed they had once formed part of the same pieces of glass as those 
which had been set asi4p- I'hus it appc^i-s that the sun’s rays can 
exert chemical powers even on such a compact body and permanent 
compound as glass.— M. F. 

10, Onthe Uncertainty of Chemical Analysis, M.Longchamp.— The 
following is the conclusion of a very interesting memoir on the un- 
certainly of some results of chemical analysis ; wc shall endeavour 
to return to the memoir at some opportunity. 

“ It results from the experiments stated in this Work, that the ana- 
lysis of salts presents an uncertainty of which it is difficult to appreciate, 
at present, the whole extent ; mid that the cause, until noW unper- 
ceived, is, that the sulphates of barytes and lead, and chloride of 
silver, carry with them, whilst precipitating, some part of the elements 
in the midst of which they are formed ; and if to this be added the 
uncertainty presented by the carbonate of lime obtained from the 
decomposition of calcareous salts, resulting, probably, from the same 
mse, one will be ready to admit as a general law, that whenever an 
insoluble salt forms in the midst of a liquid it carries with it a 
portion of the surrounding substances. This observation, chemleaity 
important, probably will be so also to the mineralogist and geologist, 
mtrnuch as it may tell in what circumstance a mineral mass has been 
formed : for it is probable that ihd^ubstances which have been found 
in small quantity only in minerals, have been enveloped at the time of 
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ibeir precipitation, and, consequently, these substances have existed 
dissolved, in greater or smaller quantities, in the liquid from which the 
minerals originated. 

“ It results from my experiments, tliat the nitrate of barytes ought 
to be proscribed our laboratories, as it gives results far more uncertain 
than the muriate. It is the same with* the nitrate of lead, which, is 
still mora uncertain. M. Berzelius has frcqycntly used it, particularly 
in the analysis of vegetable acids, gum, starch, ; and I believe, 
that notwithstanding the pains he has taken not to use nitrate of lead 
in excess, he has not been able to obtain results without serious errors, 
and that thus it is that the analyses of M. Berzelius difier frequently 
from those made by oihcr chemists. 

The alkaline subcarbonates cannot be employed to estimate with 
precision the quantity of lime dissolved by an acid in solution ; and 
the salts of lime cannot, in any circumstance, serve to cstiraatc^the 
quantity of any alkaline subcarbonale in solution. 

“ Finally, it results, that if by rigorous methods we succeed ih 
determining the proportions of the elements of salts, chemical analysis, 
in general, would still not be more free from uncertainty ; for if, for ex- 
ample, one perfect analysis of sulphate of barytes was made, it would 
not be less true that a solution of muriate of barytes being poured 
into any solution, to separate the sulphuric acid, the sulphate of ba- 
rytes, which, by its weight, is to indicate the quantity of the acid, 
having carried with it a certain portion of the elements, in contact 
with which it was formed, would always give results, more oriels 
removed from the truth, since its weight would be complicated with 
that of the ini purity.** — Am, dc Ckim, xxiii. 241. 

II. Solubility diminished by heat, of iron be dissolved 
in sulphuric acid, and the solution be diluted with some hundred tiroes 
its volume of water, a portion of the phosphate will be precipitated, 
but some will remain in, solution. CJii submitting this sdluUbn to 
ebullition, some white flocculi of phosphate of iron will appear; oh 
cooling* the phosphate will bore-dissolved; and these changes may be 
repeated at pleasure. “ It appears to me,*’ says M, Longebamp, 
“ that this result can only be explained by supposing that the sul- 
phuric acid quits the phosphate it previously hofds in solution, to go 
to the water, and oppose its resolution into vapour ; and that when by 
fall of temperature the caloric exerts no further molecular disintegrat- 
ing action, the acid goes again to the phosphate it had abandoned, 
and dissolves it.** 

It is also by the action which liquid water exerts on that which is 
vaporizing, that we may explain why lime and magnesia are moic 
soluble in cold than in J[iot w'atcr.**— dc Chhn, xxifl. 192 , 

12* iBjlammahiUtif of Ammomiacal Oar.— Professor SilUnrarp^b- 
serves, that if a large jav of ammoniacal gas be opetic^ hi the air* 
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beneath a burning candle^ it is so combustibic, that as it mixes w ith 
the air it will burn with a voluminous flame, forming a striking ex- 
periment. Iii^small jars it will not burn, because it cannot mix 
sutflciently with the air, or is dissipated, or preserved cool by the 
vessel.— /o Mr. vi. 

13. Amalgamation of Nickel and Cobalt hij Avsenic^^li is 
known that arsenic will amalgamate with mercury, but the iiifluei^ce 
which it exeats in causing the amalgamation of other metals, which 
when pure, shew no tendency to combine with mercury, is not 
known. Wishing to amalgamate a portion of argentiferous grey 
cobalt, mixed with kupfcrnickel, seventeen ounces were pulverised 
and mixed with mercury, added by degrees, in a mortar. After 
adding eighteen ounces of mercury, an amalgam was obtained, which, 
when washed and dried, weighed twenty-two ounces. The amalgam 
had adhered to the mortar and pestle in considerable (piantities. 

The mercury was separated from the amalgam by beat, and 
left ten and a half ounces of a metallic substance, of a fine silvery 
white ; whsjli roasted it gave out a strong odour of garlic, and consisted 
principally of cobalt and nickel. 

A grey cobalt mixed with kupfernickcl from AllemonU and not 
containing above 0.02 of silver,' presented the same phenomena. — 
jour, de PAy., Ixxxiv. 167. 

14. Chromium in Ore of Platinum, — It has been shewn by a corre- 
spondent in the Annals of Philosophic, that the ore of platinii 

contains chrome. It may easily be delected by separating the black 
sand, by means of a magnet, and fusing it with carbonate of potash in 
a strong heat, when chromate of potash is found in tJic crucible* Its 
nature was proved by dissolving the fused mass, neutralizing and pre- 
cipitating with acetate of lead, a yellow precipitate fell down. This 
collected and treated with muriatic acid, gave a white salt, and an 
orange liquid which, after some boiling, became green. 

Vauqudin first remarked the existence of chrome in tlu? ore of plati- 
num, but Tennant threw a doubt on the subject, by stating his inability 
to find It there. ^ ^ j 


15. Fest of Platinum, — Professor Silliman recommends the hy- 
dnodic acid, as the best test for platinum in solution. When dropped 
>nto 8 ^yeak solution, it almost immediately produces a deep wine r^. 

grows very mt^nse. It rel 
sembles the effect of muriate of tin, but is more sensible. On remain- 

"'^jV 'IV' P'**''"""* deposited. The hydriodic 

WkS iodlop phosphorus to about an Mual 

Sef J»h u u “i “ so that it remaned 

£r ^ I ^ phosphorus, and perhaps phosphorus itself. No 

other metallic solution gave similar results.--Si//im<ja’* Jour. vL 376. 
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l6. Combustion by Blow-pipe under Heater, — Mr. Skiclroore, of 
New York* has remarked that the dame of the oxy-hydrogen blow*- 
pipe may l>c marie to burn under water. All that is required is to 
introduce it slowly, so that the dame shall not recede into the vessel. 
In this situation the dame is globular ; wood put into it burns, and 
wires are ignited, and Mr. Skidmore thinks it may be very importantly 
applied as a submarine instrument of naval warfare, no difficulties 
being presented which may not easily be overcome. 

17 * Composition of Jameses Powders. — Mr. Phillips finds James's 
}iowders, purchased from Messrs. Newbery's, St. Paul’s Church- 
yard, to consist of 

Peroxide of antimony .... 56.0 

Phosphate of lime 42.2 

Oxide of antimony, impurity, and loss . . 1.8 

100 . 

The quantity of protoxide of antimony contained in the powder was 
so small, ‘‘ tliat it would have been nearly impossible to have ascer- 
tained its weight.” — Ann. Phil. N. S. vi. 1 89« 

18. Adulteration of Ultramarine . — ^The following remarks on the de- 
tection of impurities in ultramarine arc by Mr. Phillips, and arc briefly 
extracted from a paper, by that chemist, on the colouring matter of 
lapis lazuli. 

Genuine ultramarine loses its colour when put into an acid leaving 
insoluble matter of a dirty white colour, and affording a colourless 
solution. It is not injured by boiling in solution of potash. It is not 
injured by being heated. 

W it be adulterated with blue verditer, upon being heated it ^^ill 
becopio immediately greenish, and eventually black ; when put 
into an acid, a greenish or bluish solution is obtained, which, on the 
addition of ammonia, becomes of a deep blue colour. 'Fbe bluish acid 
solution will deposit copper upon iron, and, if much verditer be 
present, an effervescence will be produced by the action of the acid on 
it. If Prussian blue be present, heat will cause it to darken very 
much; when boiled with a little alkali in solution, the colour will 
become browner, and if there be not too much alkali, the solution 
obtained will precipitate a solution of iron of a deep blue colour. If 
indigo be presenti heat will volatilize it in the form of a blue vapour, 
and sulphuric acid will not destroy the colour of the indigo. Smalts 
may be detected by their resisting the action of acids. Thcnard s blue 
may be distinguished in a similar way. 

Mr. Phillips has failed, like many other chemists, in ascertaining 
the colouring matter of lapis lazuli, but he has almost shewn that 
it c^^ot bje a metal or metallic compound. He rather inclines to 
the opinion that it is due to a peculiar non-metalUc substance, of 
what nature is uncertain.— Phil. JV. S. vi. 34. 
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19. 0/1 the presence of Iodine in the at ci's of Sales f Piedmont 

The waters of Sales spring in considerable quantities from an argilo- 
calcareous ground at the foot of a lii\iock« on tlic left-hand side of 
the torre nt SUfTora, ^ear the road to Godiaso, not far fronri Sales, in 
the province of Voghera. They arc turbid and ot a faint yellow 
colour. They have a strong odour approaching to that of urine, or 
a muriatic residuum ; their taste is brackish and sharp ; bubbles of 
air constantly rise from tlfc bottom of the reservoir containing them* 
Their temperajure is that of the atmosphere ; their specific gravity 
1.0502. In 1788 tlio (Janon Volu analysed them, and found a 
twelfth of muriate of soda. In 1820, RI. Romano repeated the ana- 
lysis, and found muriate of soda, several earthy muriates, and a little 
oxide of iron. M. Laur. Angelina, of Voghera, on using starch as a re- 
agent, found a blue colour produced in tho water, indicating the pre« 
sence of iodine, and using the process generally adopted with the 
mother waters in the manufacture of soda, he succeeded in procuring 
a certain quantity of iodine from the water. 

It is remarkable that, for a long time, the water of Sales has been 
administered, successfully in scrofulous cases, and in cases of the 
goitre. — Jour, des Mines^ viii. 293. 

20. Evolution of Gas during ^Metallic precipitation, — M. Rivero 
has remarked, that inflammable gas is developed when zinc is made 
to act on chloride of silver to reduce it. M. Despretz has since 
remarked, that in the precipitation of one metal by another, gas is 
always liberated when the two metals forn* an energetic voltaic corn- 
bination; tliur, it will happen with any two of thq three metals, 
silver, copper, and zinc. Its source, therefore, is voltaic electricity. 

21. Electro-Magnetic effects of Alkalies^ Acidsy and SaltSy bg 
Yelin. — magnetic needle used by M. Yelin, was nearly 1.6 
inches long, and .008 of an inch in diameter. It weighed little more 
than half a grain, and was delicately suspended by a spider’s web, 
from a rod passing through the top of a glass cyliiuier, so that it 
could be raised or lowered at pleasure. The bottom of the' instru- 
ment is a piece of card-board^, on which cir^cs arc marked ami 
divided, indicating the number of degrees through which the needle 
may have moved. 

,The conductor, whose state was to be indicated by this needle^ was 
sometimes a band of tin 0.4 of an inch broad, and 24 inches kmg ; 
sometimes a brass wire helix, which being brought up close beneath 
the needle, formed a kind of condenser, and rendered the action 
more sensible. 

1. The tin band was placed under the needle, both being parallel 
to the magnetic meridian, a small glass was filled with muriatic ecid ; 
the end of the band, towards the austral pole of the needle, was 
plunged into the acid, and in a few moments after, the ot|ter eatft** 
mity was immersed, immediately the austral pole went to the cast, 
i he experiment being repeated, except that the end of the band, 
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corresponding to the boreal pole of the necdle> was first immersed, 
the austral pole went to the west. When in place of muriatic acid, a 
solution of ammonia, inineral alkali (soda), or sal-ummonia, was 
used, the results were exactly the same ; but if a solution of vegetable 
alkali (potash) was used, the deviations were all in the opposite 
directions. Pure water produced no 'effect but of acid made it 
active. All solutions of salts, or acid, |hus applied, produced an 
effect on the needle. It appears in these cases that, according as 
the first contact is made to the right or left, an arrangement of 
molecules is established in the fluid, proper to form a species of pile 
of which the two poles are very distinct, and that the whole of this 
little pile is reconstructed in the opposite direction, when the contact 
is made in the opposite way. 

Place the needle over the condenser, the wires of the latter and 
the needle being parallel to the magnetic meridian, hold a cylinder of 
zinc in perfect contact with each end of the wire of the condenser, 
the arrangement wdll then be zinc, brass, zinc ; plunge the cylinder 
corresponding with the austral pole of the needle into muriatic acid, 
and then plunge the other into the same acid, the ausMl pole of the 
needle will go towards the cast. Repeat the experiment wdth nitric 
acid and fresh cylinders of zinc ; now the austral pole of the needle 
will go towards the west. These and other results are the same, 
whether the conductors are put in contact with the metals before or 
after their immersion in the fluid. 

The needle condenser and metal bars (zinc), being as before, let 
the glass be filled with a solution of potash, then immerse the end of 
the bar corresponding to the austral pole of the needle, and after- 
wards the other bar, the austral pole will deviate to the east. Take 
the bars out of the solution, but without changing their position 
in the hands, and as soon as the needle is at rest, introduce them 
again beginning with the bar corresponding to the boreal pole of 
the needle; the needle (the austral pole) will now deviate to the 
west. Take the bars out of the fluid, and, without changing them 
from hand to hand, turn them, so that the ends which were before 
'immersed in the liquid, shall now be in contact with the extre- 
mities of the condenser wire, then repeat the above experiments, 
and the same results will be obtained. Finally, if the bars, being 
well cleaned, are changed from hand to hand, and the experiments 
again repeated, the same results will be produced. 

But now, preserving the apparatus as it was, change the solution 
of potash for very pure 'muriatic acid. The zinc bar, corresponding 
to the boreal pole, being first immersed in the acid, the austral pole 
will go eastward. Remove that bar from the acid which was last 
plunged in, and a little while after, the other bar, and without 
eban^ng them at all in the hand, wait till the needle is quiet ; com- 
mence by the bar corresponding to the boreal pole ; at the moment 
when that which agrees with the austral pole shall touch the acid 
the needle (the austral pole) will deviate towards the xoest , and 
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it will go ill the same direction as often as the experiment is repeated^ 
whether the operation be began on the right or on the left hand. 

If the bars be then well washed and driedy and restored to the ends 
of the condenser wire they were in contact with before, but with that 
part which was before immersed, now in contact with the wire, and 
the immersions and experiment be repeated, one of two things will 
happen, cither the needle will constantly move to the east, whichever 
bar is first immersed, or the action will be very doubtful or null. 

If, instead of turning the bars, they are changed one for the other, 
the needle will go constantly to the wst^ whichever bar is first im- 
mersed; but the previous results may be at any time restored by 
rc-changing the bars, and then the needle will go to the cast. 

The faculty thus acquired by the bars of zinc, of becoming positive 
or negative, according as they are plunged either first or last in the 
acid, they preserve some time. They may be washed, dried, and 
held in the hand, without losing their state, and hence particular pre- 
cautions are required in making delicate experiments with the metals. 

This faculty is not communicated either to the fluid or to the ex- 
tremities of the condenser wire. All the metals which become mag- 
netomoters by muriatic acid, as well as all the acids which produce 
an elcctro-raagnetic action with Itomogenous metals, produce the 
same phenomena. 

These experiments may be compared, with interest, with ^hc oh* 
servations of M. Volta, that a band of wet paper, making part of the 
conductor of his pile, becomes charged with electricities, which it pre- 
serves some time ; with that of M. Gautherct, who thought he re- 
marked something similar in the conducting wires of the pile, and 
with that of M. Hitter on his secondary piles, the phenomena of 
whicli M. Volta attributed to the electromotive action of the alkalies 
and salts interposed. A very decided electric charge may be remarked 
in the metals interposed between th,e conductor and the fluid i. they 
are both unipolar, i. e., charged each with a single electricity, which 
they retain for some time, and this electricity is constantly positive in 
one, and negative in the other. They form, therefore, the elements of 
a species of pile, of which the extremities may be detached witiiout 
losing their electricity ; and, in consequence of this property, I call it 
a secondary pile with mobile unipolar extremities.** 

‘‘ I have sometimes succeeded, with bars of some length, in obtaip^ 
ing distinct poles at each extremity, so that when the bars werp turned, 
opposite results were presented by the needle; but I have not been able 
to discover the condition of this phenomenon, so as to be able to pro- 
duce it at pleasure.^' 

M. Yelin remarks, however, that he has never yet been able to ji^cer- 
tain the existence of free magnetism or electricity in any, of these bars. 
Many other experiments are given in tables, which we have notjroora to 
notice, though they are of great interest. The bars M. Yelin .used 
were .275 of an inch in diameter, and 2.75 inches long.— Univ. 
xxni. 38. ® 
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. 2% Table of Themoelectrics by Professor Camming. — I’he fol* 
lowing table of thermoelectrics is by Professor Camming: they being 
used two together, each substance is positive to all below, and 
negative to all^bovc. I'hc voltaic series, and the order of conductors 
of electricity and heat, are added merely to shew that the thermo- 
electric series has no accordance with either of theQi. 


Tliermoetectric. 

Bijsmuth 

VojUlc Scries. 

Charcoal 

Mercury ) 
Njckel J 

Platina 

Gold 

Platina 

Silver 

Palladium 

Copper 

Cobalt 

Lead 

Silver 

Tin 

Tin 

Iron 

Lead 

llhodium 

Brass 

Copper 

Gold 

Zinc 

Charcoal ) 
Plumbago J 
iron 1 
Arsenic ) 
Antimony 

Zinc 


Condnetors of 


Electricity. 

Heat. 

Silver 

Silver 

Copper 

‘ Gold 

Lead 

Tin 

Gold 

Copper 

Zinc 

Platina 

Tin 

Iron 

Platina 

Palladium 

Iron 

Lead. 


Am, Phil, N.S. vi. 170. 


23. Horizontal Plate Electrical Machine, — Dr. Hares of Pennsylva- 
nia, has suggested and practised a new mode of mounting the plate of an 
electricd machine, by which it is made to afford negative electricity as 
readily as positive, without losing any of the advantages which the plate- 
machine has over the cylinder. The plate is made to revolve hori- 
sJqntally, and is supported on an upright iron bar, about an inch in 
diameter, which rises through a table on which the machine stands. 
The bar rcst^ beneath the table on a'brass step, and is furnished with 
a wheel and band, by which motion is given to the machine. Its 
upper end is fastened by a block of wood and cement, into a glass 
cynnder 4| inches in diameter and I6 inches long, which, being open 
only at the lowef end, forms a perfect insulation. A brass cap sur- 
mounted by a screw and shoulder is cemented on to the cylinder, 
and the plate is fastened on by means of the screw, a nut, and discs 
of cork. Thus the plate, which is 34 inches diameter, is mounted ; 
apjl two cushions, of whipli there are two pair, placed opposite to 
ci|fb other, as in the common machine, and the conductors arc 
mounted in a similar way, except that wood is used in place of iron, 
two pbbers connect together by an arched brass rod, and the 
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two conductors by another arch of the same kind ; these, therefore, 
act as the positive and negative conductors. I’here is no undue 
strain upon any part of this machine, and it is found on practice to 
excite well and insulate perfectly. — VhU. Mag. Ixii. 

24. Carbonic and Mttriatic, Acids of the Atmosphere. — According 
(o M. Vogel, scarcely any carbonic acid can be found in the Htmo- 
spherc over the sea two or*thrce miles from shore, even barytes water 
almost fails to detect it. On the other hand, various I)uich chemists 
have pointed odt the existence of muriates, and even free muriatic 
acid in the atmosphere. The latter seems most decided near tljc 
sea-slioro, and is most abundant in dry weather. At Amsterdam It 
appeared to be particularly abundant; but is attributed in part, at 
least, to the action of sulphuric acid formed by the combustion of coal 
and peat, which acting on the muriates set their acid free. 

25. Vegetable Alkali from Rhubarb. — M. Nani, of Milan, states, 
that he has discovered a new vegetable alkali in rhubarb; but has 
not, as yet, said much of its properties, and except its solubility in 
weak sulphuric acid, and precipitation by lime, no evidence of its 
alkaline nature is ofTered. Six ounces of rhubarb in powder were 
boiled for two hours in eight pints pf common water with four drams 
of sulphuric acid, it was tiltcrcd, pressed, and the residuum re-boiled 
with six ounces of water and two drams of sulphuric acid, the fluid 
being again separated, the residuum weighed but two ounces. The 
united infusions were mixed by degrees with three ounces of quick- 
lime, and from being yellow became of a blood-rcd colour ; after 
standing a day the precipitate was Altered out, dried in the sun, and 
weighed six ounces. It was then digested at a high heat with four 
pounds of alcohol of specific gravity .837 for two hours, Altered, 
and again digested with two pounds more of alcohol, which, when 
separated by a second Altration, was added to the Arst, Being pul 
into a retort, Avc pounds of the alcohol were distilled olf, and the rest 
ot the liquor evaporated carefully to dryness. It weighed two drama, 
was of a red-brown colour, with brilliant points throughout it. :lts 
taste was sharp and styptic. It,. was soluble in water ^ and its odour 
was like that Of rhubarb. 

1 his preparation is recommended in pharmacy as being of constant 
quality, of convenient solubility in water, and deprived of its inert and 
ligneous matter; one or two grains is suflicient for a dose.*— JBtA. Unu 
xxii. 232. 

26. Change of Fat in Perkins's Engine, by Water, Heat ^ 
Pressure.— -Mr. Perkins 'uses in his steam cylinder a mixfttre.<of 
about equal parts of Russia tallow and olive oil to lubricate the 
piston and diminish friction. This mixture is consequently exj^ird 
to the action of steam at considerable pressure and temperatiiro, .and 
being carried on by the steam, it is found in the water flivina rise to 
peculiar appearances. ^ ^ ^ 
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The original mixture is solid at common temperatures, but fuses 
at about 85®. Fah. When boiled in alcohol, a small portion dis- 
Bolfes. 

The water, as it issues from the end of the ejection-pipe into the 
tub placed to receive it, and from which it is pumped up again into 
the generator, appears white and translucent, and after having been 
used some time, very much resembles thip milk. A scum is found 
floating on it, which, when collected together, forms a soft solid, but 
when it has been long exposed to the action of the, steam and at a 
high temperature, is hard like wax nearly. It is always black and 
dirty. A portion of ibis substance was digested in hot alcohol, and 
the clear solution set aside ; docculi separated in abundance from it 
on cooling, which, when dried, collected, and fused, gave a grayish 
substance, contracting and cracking as it cooled, with the lustre and 
appearance of wax, but rather more brittle. It does not melt in 
boiling water, but at a higher heat melts, and ultimately burns like 
fat. It is rather lighter than water ; it dissolves readily in alkalies, 
more readily, I think, than fat, and in this respect resembles Chev- 
reuls acids of fat, as well as in its solubility in alcohol ; the alka- 
line solution is turbid. It is not soluble in ether, or very slightly so ; 
when burnt it leaves an ash consisting principally of carbonate of 
lime. 

The cold alcoholic'solution,on evaporation, left a substance similar 
in many respects, but much softer, even fluid. It burnt in the same 
manner, leaving a slight ash of carbonate of lime. The merest trace 
of copper was found in these substances. 

The action of the alcohol being continued, nothing at last remained 
but dirt and mechanical impurities. The softer portions from the 
surface of the water were found to contain a quantity of unchanged 
fat and oil. 

The milky water, on exaiuinatiun, was found to be a mixture, 
probably, of this substance and water. It undergoes no change in 
appearance when left for many weeks, but when filtered through good 
filtering paper, the latter portions came through clear and trans- 
parent, the altered fat being separated. When evaporated it leaves a 
substance having all the properties of the solid matter above de- 
scribed. The iinely-divided state of the substance, its solidity, and 
• its near approach to the specific gravity of water, will, perhaps, 
account for the length of time during which it will remain uniformly 
diffused through it. 

27« On Eritrogmcy and the colouring Matter of the Blood, Bjj 
B. Bizio.— -A person afflicted with the yellow jaundice, died in the 
hospital at Venice, in June, I $21. During an anatomical ex- 
amination, there was found, in place of bile, a fluid which pos- 
sessed none of the characters of that secretion. It was in consc- 
'quence given toll Sig. B. Bizio for examination, who, finding it to bo 
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of great interest, fmm tlic presence of a now animal substance con- 
tained in it, and ilie illustrations it atibrded of the colouring; matter 
of the blood, read an account of it to the Athcncuni at Venice,’ from 
which account this abstract has been made. 

The contents of the gall bladder were not of uniform consistence, 
but consisted of a clot of iilaihents in a tenacious liquid as thick 
honey; the fluid part was, of a purple colour; the clot white, with 
red and black spots ; the odour was like putrid fish ; it caused no 
bitter sensation ,on the tongue ; it was rather lighter than water ; it 
did not alter by standing for two or three days. 

By decantation and washing, the insoluble portion was separated 
from all that was soluble in water; it was then heated with water, 
and agitated, by which means the adi|W)se portion separated, and coii> 
lecting on the surface, was taken ofl‘ when cold, and dried by 
bibulous paper. It was of a greenish colour, and had the odour 
of the bile originally ; the fibrous matter freed from fat, collected 
at the bottom of the vessel. Being heavier than water, it had lost its 
original elasticity, and did not act on turnsole or violet paper; upon 
trial it was found to be fibrinc but little altered \ the fatty matter, on 
examination, gavestearine and elainc, which was separated by gently 
heating the substance in alcohol; /he part left undissolved, Was of a 
fine green colour, and being boiled in fresh alcohol, formed a green 
solution, which by partial evaporation and cooling, yielded rhoin- 
boidal crystals, transparent, and of an emerald green colour* This 
was considered as a new substance, and called Eritrogene, 

The portion soluble in water, on careful examination, gave colons^ 
ing matter identical with that of the blood, albumen, a green resih, a 
yellow substance, salts, ^c. The composition of the bile is given As 


Water 51.^32 

^,tcarine 8.613 

1-lainc 3,972 

Kritrogenc 

^'*brine 

Albfitnch ' 7,262 

Colour^ii^ matter of bloodf , . 3 148 

Green resin a’.OSO 

Yellow matter, §c. • . . . ^..915 

Salts, loss, ■ 4‘303 


JOO. 

£n/rog«fe.— This substance is of a green colour, tasteless, having 
the odour of putnd fish } it is transparent, flexible, unctuouk, easily 
scratched or cut, and crystallises in the form of thomboidal parallfek^ 
pipedons ; it has no action on turnsole or violet, snccifle oittHfv r.B7 • 
it cv» * 1 V ^ appearing an oil ; when siwl^ooied’, 

ii2c It heated up to 122° Fahrenheit/ it 

tihzes giving, m contact with the almoaphctc, a piirple vapouK; its 
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name was given in consequence of the power it possessed of being 
transformed into a red matter, and of giving a purple vapour ; it does 
not dissolve in water or other, but in alcohol with facility; it 
combines with oils, one-^sixlh only making them as thick as butter ; 
boiled, or otherwise treated with potash ,or soda, it docs not enter 
into combination! but merely becomes of a yellow tint, hard and 
fragile* 

Sulphuric acid, when cold, dissolves it without alteration ; slightly 
heated strong effervescence commences, which at brst ^liminishes, and 
afterwards increases the temperature. When the action has ceased, 
the eritrogene is found altered to a fragile substance of a cinnamon 
colour. Cold muriatic acid dissolves it also without alteration ; when 
warmed, there is effervescence, and a deep chcsnut-coloiired butyra- 
ceous substance is produced. The cold nitric acid solution of it is 
green, but at 80® oryo® Fahrcnhcitf the colour begins to disappear; 
and at 100® Fahrenheit, is entirely lost. A singular phenomenon 
then occurs ; beyond the limit mentioned the solution begins to appear 
of a iy)se tint, which increases by degrees till it arrives at a beautiful 
purple ; as the lint becomes apparent so also docs a slight degree of 
cfiervcscence, which augments with the augmentation of colour and 
temperature, until both are at their height together about 144® Fah- 
renheit, when the ebullition ceases, and the matter formed seems to'un- 
dergo no fuit|ier change* The gases liberated during the action, 
proved to be, for the most part, pure oxygen, whence M. Bizio con- 
cluded, that the eritrogene hud taken nitrogen from the acid. 

Surprised by this circu distance, and anxious to confirm its singular 
affinity for nitrogen, M, Bizio acted on the substance by ammonia. 
A few grains were put with liquid ammonia into a small flask. 
The action was very slow, and it was only after softie days that solu- 
tion began, audit was without change of colour; but, on heating the 
flask, strong effervescence began as soon as the eritrogene was fused, 
and the full purple colour appeared ; and on collecting the gases 
liberated during the action, they were found to consist of ammo- 
niacal and hydrogen gases mixed together. By filling a. bent tube 
with ammoniacal gas over mercury^ introducing a few grains of eri- 
trogenCf and heating them, the purple substance was Obtained, and 
the decomposition of gaseous ammonia as well as that in solution fully 
proved » 

Entrogene combines readily with sulphur, either by heat or fric- 
tion ; the compound fuses readily at 20® ; if heated in the air, the 
eritrogene attracts nitrogen, and leaves the sulphur. It combines 
also with phosphorus when heated with it under water. Heated in a 
tube over mercury wi^i oxygen gas, there was at first but little 
effect ; but the temperature being raised in a dark place, a beautiful 
phosphoric light appeared, which continued until the whole of the 
eritrogene was changed into a colourless oily fluid, slightly turbid 
and free from acid. With hydrogen gas, it underwent no change. When 
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left in the air, it slowly attracts nitrogen, and becomes of a rose 
colour, but if loft too long, it blackens and becomes mouldy. If 
then put into water, it resumes it spurple colour, and when, by stand** 
iug, it has fallen to the bottom, the water has a chesnut brown tint, 
from which, some foreign nratter is suspected to give colour to the 
eritrogeney and the pure substance is supposed to be colourless. 

Until now, nothing has^ been said of the nature of the azotated 
tritrogenc ; but M. Bizio at last states it to be precisely the same 
substance as colouring matter of the blood, having presented, on 
the most scrupulous examination, all the physical and chemical 
characters belonging to that body. 

In some further remarks upon the coloration of the blood, M. 
Bizio states his opinion, that eritrogene^ or something very like it, 
and ready to become eritrogency exists in the chyle ; and that, when 
this reaches the lungs, nitrogen is absorbed as well as oxygen, and 
colour given to it. He remarks, that though he had been unable to 
find ertirogene in the chyle, yet the researches of Vauquclin,*'Brande, 
Marcct, Emmert, Dupuytren, c., hdve shewn, that a fatty matter, 
soluble in alcohol, exists in the chyle, and that chyle may be con* 
sidered, as Thenard has said, blood minus the colouring matter, and 
plus the fatty substance. Marcc^ remarks, that the coagulum of 
chyle is opaque, and has a rose tint, perhaps due to some particles 
of eritrogene azotated by the air. The author, howevigr, supports his 
opinion with modesty, and hopes, that ere long, further light will be 
thrown on this subject.— Gmr. di Fis, vi. 446. 


28. Compounds of Cystic Oxwie.— The following is the composition 
as ascertained by M. J. L, Lassaigne, of certain compounds of cystic 
oxide. Its compound with muriatic acid is crystalline, but always 
distinctly acid : when dried in the sun, and dec(/mposed by carbonate 
of ammonia, it gave 

Cyslic oxide .... S't'Z'l 
Muriatic acid . . , , 

The compound with nitric acid crystallized in needles with a bril- 
liant nacreous aspect. It gave 

Cystic oxide . . 06 

Nitric acid . , 3.1 

1 he sulphate of this substance is a viscid colourless substance, 
soluble in water, and uiicrystallizablc. It appeared to be com- 
posed of 

Cystic oxide 8Q6) 

SuIpWllric acid • . • . lo!4V^^^» 

but it was probably not quite dry. 

The oxalate crystalliaes in needles, which effloresce in the air, it 
contains ^ 

Cystic oxide 

Oxalic acid ... 


78 

22 
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I'iic cystic is insoluble in tUc other vegetable acids. Being 
analyzed.. by conibi|stion with oxide of copper, it gave as its ele* 
mmh. 

Carbon . 36.^ 

Nitrogen 34. 

Oxygen J7. 

Hydrogen . . . . ^ . . 1J2.8 

100 

AmL (le CJnm. xxiii. 329. 

29. On Prussian Blue in Urine y bi/ Dr. Julia.— A gentleman of 
sanguine temperament, aged cighty-two, was attacked with an acute: 
disease of the urinary passages. He had previously enjoyed perfect 
health. On the second day of the disease, the urine was of a deep 
blue colour, glutinous, frothed on agitation, and deposited blue lilao* 
ments. Or. !:ieniin, who attended this gentleman, sent a portion oi* 
the urine to JNl. Julia for examination, and the latter ascertained that 
it contained very little urea, was charged with albumen and gelatine, 
and that the blue colour arose from hydrocyanate of iron, probably 
in the form of a triple salt with soda. The cause of the solubility of 
the aubstaucc in the urine is unknown at present.— Gcnerak» 

. 30. tljccrenieni of the Boa Constrictor^ Urate of A/ninonm.— Pro* 
fessor Pfatf states, that the excrement of the Boa Constrictor contains 
so much ammonia as to be a suburate of ammonia. When distilled 
with weak solution of potash, ammonia is coudenscxl in the receiver ; 
uric^acid so treated, yields no ammonia. When evaporated with 
nitric acid to a certain point, before the formation of purpuric acid, 
the solution deposits crystals of nitrate of ammonia ; if all these ba 
separated, no purpuric acid is furnished by further evaporation, but if 
allowed to remain, the purpuric acid is produced. 

31. Prize Questions , — The following prize questions are oft'ered by 
the Royal Academy of Sciences at Paris, 

“ To determine by a series of chemical and ptiysiological experi- 
ments. What are the phenomena which succeed One another in the 
dkesliv^ organs during digestion For the year the reward a 
g(^d medal of 3000 francs value. 

“ To determine, by various experimentSi the density which liquids, 
and especially mercury, water, alcohol, and Sulphuric ether, acquin^ 
by compFcSsion,^ Q(;|ual to the weight of several atmospheres ; and to 
measure the quantity of heat produced by sueJh compression.” For 
tbe,ye|tr TB^4f. the a godd medal of 3O0D francs value. 


Vot.XVl. 


N 
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IIL Natural History* 

1. Extraordinary formation of Hornstone, — Professor Jameson 
in some speculations in regard lo the formation of opal, woodstone, 
and diamond, gives the following statement : — like opal, horn- 
stone seems sometimes to be .a product of vegetable origin, for the 
specimen which 1 now exhibit to the i>ociety is a variety of wood- 
stone. This remarkable specimen, which is eighteen inches long, 
five inches thick, and eight broad, was torn from the interior of a 
log of teak wood, (tectona grandist) in one of the dock-yards at 
Calcutta. The carpenters on sawing the log of teak wood, wcrc.^- 
rcBted in their progress by a hard body, which they found to be jfi- 
tcrlaced with the fibres of the wood ; and, on cutting round, ex* 
tracted the specimen now on the table. This hict naturally led .me 
to conjecture, that the mass of woodstone had been secreted by the 
tree, and that, in this particular case, a greater quantity of silica 
than usual had been deposited ; in short, that this portion of the 
trunk of the tree had become silicitied, thus offering to our observa- 
tion in vegetables, a case analagous to the ossifications that take place 
in the animal s^^stem. I was further led to suppose that the wood 
might contain silica in considerable quantity as one of its constituent 
parts, a conjecture which was confirmed by some experiments made 
by Dr. Wollaston. Other woods appear also to contain silica, and 
these, in all ^probability, will occasionally have portions of their 
structure highly impregnated with silica, forming masses which 
will present the principal characters of petrified wood. Indeed, I 
think it probable that some of the petrified woods in cabinets are 
portions of trees that have been silicified by the living powers of the 
vegetable and not trunks, or branches, which have been petrified 
or sHicified by a mere mineral process.'*— Jour, ix. l65. 

2. Matrix of the Brazilian Diamond.— Jn Mr. Hewland's splendid 

collection there is a Brazilian diamond, imbedded in brown iron oi*e ; 
another also in brown iron ore, in the possession of M. Schuefa, li* 
brarian to the Crown Princess ^of Portugal ; and Eschwege h^as in 
his own cabinet a mass of brown iron ore, in which there is a dia* 
mond in a drusy cavity, of a green mineral, comectured to be arse*- 
niate of iron. From these facts he infers that the matrix, or oriri^ 
nal repository of the diamond of Brazil, is brown iron ore, ^h^ll 
occurs in beds of slaty quartzoze micaceous iron ore, or in b^s 
composed of iron glance and magnetic iron ore named by him 
Itabinte, both of which are subordinate to what he considers as pri* 
mitivc clay slate.— Jour. ix. 202. - 

3. Native Carbonate of Soda in Captain John Stewart 

being, lu the course of military operations, encamped on the banks 
of the Chumbul, near the villag;^ of Peeploudat just {jha 
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Chftumlee and Chumbul joint had occasion to observe the production 
of this alkali in considerable quantities in the bed of the riven It 
beinjf ^ha'dry season there was scarcely any stream, but a number 
of pools, and walking amongst them, ** 1 observed that, on the 
margin of one of the above pools, the ground for a considerable 
space appeared beautifully white; on examining it closely, I found 
it covered with a fine pure saline efflorescence, in general about two 
or three tenths of an inch in depth, covenng a soft, wet, and slip- 
pery mud ; the taste and appearance of this salt induced me to con* 
elude it was caibonate of soda, which 1 found to be the case on 
taking some of it to my tent.” Before Captain Stewart coujd ascer- 
tain the extent of the bed, an order came for removal ; but he believes 
there are numberless places in the bed of the river besides the oqe 
he discovered, and thinks they might be dasily and profitably worked 
in the dry season. The banks of the river are described as steep 
and broken, and composed of a kind of friable clay-rock, mixed 
with loose limestone. The bed of the river is in many places ba- 
saltic rock, sometimes forming a smooth surface, exhibiting the pen- 
tagonal form of the columns like a regular pavement.—- 
Trans, iii. 53. 

4 Acid Earth (if Persia , — An acid earth is found in great quan- 
tities at a village, called Daulakie, in the south of Penia, between 
three and four days’ journey from Bushire, on the Persian Gulf. It 
is used by the natives in making their sherbets, and large quan- 
tities are thus employed. A portion has been brought from thence 
by Lieuteuaiit-Colonel Wright, and examined by Mr. Pepys, who 
finds that about a fifth of it is soluble in boiling water, yielding an 
acid solution, which, when tested, gave proofs of the presence of 
sulphuric acid and iron, and on evaporation yielded crystals of aci- 
dulous sulphate of Iron.— P/zi/. Mag. Ixii. 75. 

5* A most extraordinary experiment has been made by M*' 
Dobereiner. It was communicated to me by M. llachette, and hav- 
ing verified it, I think every chemist will be glad to hear its nature. 
It consists in passing u stream of hydrogen against the finely divided 
pl^ina, obtained by heating the muriate of ammonia and platina.^ In 
consequence of the contact, the hydrogen inflames. Even when the 
hydrogen does not inflame, it ignites the platina in places; and I find 
that when the hydrogen is passed over the platinum in g tube, no air 
being admitted, still the platinum beats in the satpo manner. What 
tbo change can be in these circumstances, M. Dobereiner basi no 
doubt, fu% investigated ; and the scientific world will be anxious to 
he^ir lii$ account of this remarkable expenraent, and the consequences 
to#— M« F# 

if rmms in In a calcareous rock of the mom- 
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tuifi of Provislava, in Poland, and at the depth of ten ells, ha« been 
discovered a back-bone of the great length of twelve ells. It is now 
x^er scientific examination, and an account of the organic remaitis 
with its.site is promised. 

7* Charcoal the Cinders \f Vesutius.’^M, Vauquelin stated to 
the Academy Royal des Sciences, that he had found charcoal in the 
cinders thrown out from Vesuvius during the last eruption. 

• 

8. Observations made on Vesuvius and its Products,-^An account 
has been published by MM. Monticelli and Covelli of Naples of the 
phenomena presented by Vesuvius, in the years lB21-i22. It abounds 
with interesting facts and observations, several of which we are in- 
duced to select at this time, from the abstract given of the work in the 
Bibliothique Universelle^ xxiii. 

' Examination of recent Lava. — On the llth Feb. Vesuvius began 
to emit much smoke, scoria, Sfc, ^c . ; on the 22nd about an hour 
and a half after sunrise an eruption commenced, and soon after, a 
current of lava descended from the top of the mountain, and moved 
over that of 1810, forming a cascade of fire; this current was re- 
newed by others thrown out from the mountain, and attended by all 
the phenomena of a magnificent eruption. On the 24th MM. Mon- 
ticelli and Covelli visited the lava to make their experiments. Being 
covered by cooled scoria, it did not appear in any part tp be ignited, 
but it moved on a nearly horizontal soii,,at the rate of 15 feet in 34 
minutes. At about 12 feet from the lava the thernioinctor stood .'it 
93® F., whilst in the free air it was 59® F., but at three feet distance 
it could not be measured, far surpassing that of boiling water. 

Nitre in powder thrown into the crevices of th^ lava fused without 
detonating or sciiiuliuting. The atmosphere about ihq lava was not 
in an electric state, and a chemical examination proved that the lava 
t^en whilst still glowing, contained no free acid, but only some sub* 
stances soluble in water, amongst which were muriatic acid, sul- 
idiuric acid, and lime. 

The vapours exhaled by the laf/a, bad no action on paper tinged by 
turnsole or syrup of violets, they appeared to be composed of steam, 
with a very small quantity of salts of iron^and copper. The vapours 
had no other effect on the neighbouring lava than to change kA 
colour. The saline efflorescences which deck the surface of the lava 
with the most hrilliaiU colours, only appear when the lava cools, and 
when the vapours previously disseminated over the whole sur&ce, 
concentrate into small fumaroles. These efflorescences which have 
been ctroneously considered as sublimations appear to have exis^d 
mdy formed in the lava, they were mixtures of chloride of sodkilW, 
Sttimate of iron, and peroxide of iron, as well as catbotiate md utim 
^ sulphate of soda and of potash. 

With regard to the presence of sulphur and sulphurous acid ih t&h 
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voloano and its lavas, the lattei^ was soon fouinl in the fumes from the 
crater, and also from the fumarolcs in the lava, but on continuing 
their researches these philosophers were^'led to conclude, that the 
sulphurous acid is uot contained leady formed in the lava, but is de* 
velop^ by the contact of the air ; fragments of red-hot lava plunged 
into tincture of turnsole, not changing its colour, whilst those wlvicli 
had been cooled in the air easily turned il red. 

Sulphur in crystals is not found in the crater. It is requisite for 
ks production that the temperature of the surface of the crater or of 
the lava should be below 212® F. The sulphurous acid only appears 
when the temperature is sutficient for the combustion of the sulphur, 
and the contact of the external air is necessary to its production. 
Thus the distinction of volcanoes into two classes, namely those 
which with Vesuvius, produce muriatic acid, and those which with 
the Solfatcrra, produce sulphurous acid is unfounded; since the two 
acids appear at Vesuvius according to the temperature, and since the 
SoJfaterra does not really produce sulphurous acid, as has been till 
now supposed, but muriatic acid free and combined, carbonic acid, 
and sulphuretted hydrogen. 

The lava which flowed from the crater on the 26th Feb, was of 
a deep bluish-grey colour, and a fine grain resembling basalt; it was 
composed of grains of pyroxinc as large as a hemp seed, crystals df 
amphiginc, mica in very brilliant small plates, olivine ? in transparent 
and yellow grains, but rare, and finally of portions of a black pumice 
as big as nuts and incorporated with the lava. 

Vokardc Ekttvicitij^^Xw October of the same year the mountain 
again became active, and an eruption took place one of the most dis^ 
astrous that Vesuvius ever gave rise to. After frequent ejections of 
ashes, from the summit, earthquakes, the lava appeared 
about mid-day of October 21, 1822, on the border of the crater, and 
came down in two streams. On the 22nd an enormous column of 
fire 2000 feet high, rose from the top of the mountain, whilst a nun 
of hot sand, pumice stones, and lava fell. About 2 o'clock P.M.; the 
first signs of electricity manifested themselves in that part of the at- 
mosphere situated round the coluroii' of sand, which rose from the 
crater in the form of a pine, and shortly, numberless zig-aag flashes 
continued without ceasing, to penetrate the cloud of cinders without, 
Imwever, giving rise to any detonation that could be beard. Towards 
the evening the thunders commenced just as the volcano took, for a 
short time, an appearance of repose. 

About 8 oTlock our philosophers took the opportunity of the 
short calm and approached the mountain, just as a fresh and more 
vigoipus eruption took place. Scon the whole heaven seemed on fire 
froiti. the immense quantity of ignited matter thrown up into it. 
Tnwards the middle of the night the paroxysm of the volcano seemed 
to have risen to its height, but whilst the operations of the crater 
l^ame mdre and more feeble, the play of electricity, which embel- 
lished the elevated region of the douds of sand, Wame stronger 
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lOkl'ftc^uired frefth vigour. At this Iftoment the heavens preiPeiitM a 
very unexpected scenei aig*‘aag dashdlf of lightning passW iti ^tich 
dnandty either from the borders of the clouds of sands fiit6 the nir, 
or from one cloud to another, t|iat the edges appeared as if surrounded 
by a fringe of light. A faint idea of the phenomenon may be given 
by supposing ah electric disc continually throwing off frotn Its edge 
a multitude of flashes of tight. The flashes which were so abundant 
on the edges of the Clouds were very rarely seen in the interidr, and 
never formed Iti their centres, or on the summitof the mountain. 

On the a horribh explosion threw into the air such an im- 
mense quantity of sand, ^e., as to threaten the greatest disasters to 
the towns to which the cloud was carried. The inhabitants bf Torre 
Anunaiata, BoSCo-trccaSe^ and Ottajano, ran the most imminent 
dangers ; the frequent heavings of the earth, the constant rain of 
fiery stones, the continual discharge of the lightning. Which fell with 
awful thunder On the most elevated points of the lurches, houses, 
and trees, the numberless flashes which serpentining on all sides, and 
which not coming less frequently from the earth than from the 
heavens, traversed even the very roads, produced frightful sensations 
in those who were thus surprised ; and then the lava came dowu 
Upon them. To leave theif tioiAes was impossible because of the 
falling sand and stones, and the lightning; not only the rain of fireOo- 
Veredthe ground with stdnes, but IdrgC globes of fire passed through 
the air, which burst with dreadful noise, destroying the hotis^si. Du- 
ring this night the sand fell in the streets lo the depth of a foot, ahd 
its weight on the roofs of the houses ditd churches was such as With 
the shaking of the earthquakes to crush them to the ground. 

MM. MonteCelli and Covelli found that the sand which foil oh the 
Sdd and following days was electrified vitriotisly dr positively. A ghss 
disc strongly excited by the dry skin of a cat, worild not retain the 
grains which fell, whilst a stick of wax excited by the same skin be- 
came abundantly charged with them. These falls of sahd were ac- 
companied at Resina ana even at Naples by a strong odour of muriiUiC 
•iCid and muriate of iron. 

Ere^jian of f^esutius. Octo6e/^l 822.~M. MonlecelU had teraarked 
that the eruptions of Vesuvius consisted of a Successive ^es of iriott 
dad less active intervals, somefhingsimilar to the paroxysm^ of some 
di^ases. The following table and remarks illustrate the dUratfiife 
and nature of thOse intervals with regard to the eruptibd in Octbber. 


Ptroxysm 

1 

3 

4 
6 
6 
7 


Commogeemeat 

ConcinMOQ 

h. 

Dtt^tloa 

Oct go, 

10 P.M. 

Oct. 2S> 

1 A.M. 

37 


J A.M. 

22, 

1 P.M. 

l» 


1 P.M. 

22, 

8 PiMi 

T 


8 P.M. 

28< 

1 A.M. 

§ 


1 AM. 

fi3, 

a P.M. 

13 

23, 

8 P.M. 

24, 

8 P.M. 

80 

34, 

8 P.M. 
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J^eti i. Mjich smoke, small streams of lava dot passing the 
drth^ yoIUnic ebiiti^ ^ 

,2. tlit(;^turb of the eastern lip of the crater; column of 6re; 
^ectioti of lava on the east and west^f^ the crater; small shower of 
coatee sand. 

3« Pine of sand ; new jet of lava ; small shower of coarse sand, 

4,. Force of the eruption at its maximum ; new explosion with 
the destruction of the S.E. eminence of the crater ; great overflowing 
of lavSi from the same side ; ignition of the crater ; many columps 
of ignited stones thrown with force into the air ; great development 
of electricity in the clouds of sand. 

5, Great eruption of sand; further overflowing of lava; dec- 
Iricity weaker than before. 

6. Two pines on the crater; rain of fine red sand. 

7* Pine srhall; small shower of red sand. 

On comparing the duration of the paroxysilfi, it will be seen that 
the shortest are found in the middle, and the longest al the extremi- 
ties ; but the shortest were the most violent, and the force of the 
others was inversely as their duration. 

p. Hot Springs at Jumnotri^^Ta^ following account is from ftappsin 
Hodgson's relation of his Journey to the Source of tlie Jumna. The 
time was April, 1821. “ At Jumnotri, the snow which covers and 
conceals the stream is about sixty yards wide, and is bounded to the 
right and Idt by mural p’^ecipices of granite. It is about forty feet 
five inches and a half thick, and bas fallen from the precipices above. 
In front, at the distance of about five hundred yards, part of the base 
of the great Jumnotri mountain rises abruptly, cased in snow and ice, 
and shutting up and totally terminating the head of this defile, in whiefi 
the Jumna originates. 1 was able to measure the thickness of the 
bed of snow over the stream very exactly, by means of a plumb line 
let down through one of the holes in it, which are caused^by the steam 
of a great number of boiling springs, on the border of the Jumna. 
The show is very solid and hard frozen, but we found means to de- 
scend through it to the Jumna, by an exceedingly steep and narrow 
dark hole made by the steam, and witnessed a very extraordinary 
scene, for which I am indebted to the earlihess of the season and the 
unusual (|uantity of snow which had fallen this season. When 1 
got; fouling at the stream, (hero only a pace wide) it was some time 
before I could discern any thing, on account of the darkness of the 
|ilace made so by the thick steam, but having some white lights with 
me, 1 fired tbemt and by their glare was able to see and admire the 
i^uijous domes of snow over, head ; these are caused by the hot steam 
the snow over it. Some of ^thesc excavations are very spa- 
Ci^s, 1‘eaembling. vaulted roois of marble, and the snow, as it melts, 
laiti ill ihowars like heavy rain td the stream, which appears to owe 
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its origin, in a great measure, to these supplies. Having ouJy a short 
scale thermometer me, I could not ascertain the precise heat of 
the spring, but it was. too hot to keep ITO finger in it for mo^ limn fviro 
seconds, and must be near the, boiling point. Rice boiled in it but 
imperfectly. The range of apings is very extensive^ but I could 
not visit them all as the rest are in dark recesses or jn snow caverns. 
The water of tliem rises uj) with great ebullition through crevices of 
the granite rock,, and deposits a ferruginous sediment, of. which I col- 
lected some, ll is tasteless, and 1 did not pereeivc any peculiar 
smell. Hot springs are frc<juent in the Himalaya ." — Matic lit* 
marches, xiv. 

10. Shock of an Earthquake at Sea, — On Sunday, February 10. 
1823, at Ih. 10'. P.M. the East India Company’s ship Winchelsea, 
on her passage from Bengal to England, when in lat. 52®. N. long, 
850. 33'. E. experif^cd a shock similar to that of an earthquake. 
Every individual was alarmed by a tremulous raolion of the vessel, 
wliich gave a sensation as if it were passing over a coral rock, at the 
same time a loud rumbling noise was heard, similar to the rolling of 
a butt along the deck. The agitation and noise continued two or 
throe ipinutos. The captain, being in the round-house, looked out at 
the stern windows, but saw no appearance of any shoal, thoiigli, had 
there been one, it must have been visible, for the water was clear and 
smooth, and the ship not going more than two knots an hour, it was 
considered out of soundings at the time. During the continuance of 
this phenomenon, there was no perceptibIcVom motion in the sea, and 
the vessel was some hundred miles from any laud. This remarkable 
phenomenon cannot be accounted for in any other manner than by 
leferring it to some volcanic irruption, probably in one of the islHints 
eastward of the bay of Bengal, 

The above account is given by Mr. Parson, surgeon, at the time, of 
the ship in qiiestion.— itfed. Rep. xx, 175, 

1 1. Aerolite? at Coddenham^ in Sitffblk.*-*A very heavy storm passed 
one day in July last, over the village of Coddenhain, in SutFolk', about 
half past two, P.M. from theN.E., the rain fell in torrents with some 
little hail, accompanied with thunder and lightning. One flash was 
particularly vivid, followed by an instantaneous loud clap of thunder. 
When the rain abated, a lad returning home, took from out the run 
of water, beside the road in the street, a round ball, which, to b« asto- 
nishment, be found to be a heavy stone and very hot, with a it^ng 
sulphurous smell. He shewed it to two |)CQple in the vWla^, who 
not only corroborate the boy's statement, but sayihe sur^^jbl'^ 
Slone became warmer after it htnl been a uhort time out 
and then gradually cooled. I’he stone is nearly globuliirf ahbnt 
inches in circumference, and weighs eight ounces, five {^lihyw^igbts, 
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and seven grains* Tije surface is even, of a davk-groy colour, and an- 
swers in every respect to th|^ctcoric stones described iu JamcsorCs 
MintfHilogy^ and Murray*s Moments of Chemistry. 

The above account is taken from the Neb Monthly Mag. ix. 383, 
but the evidence of the natui*c of the konc is somewhat uncertain and 
doubtful.—Wc put nOHfaiih in it. 

• 

.12. Direction of Lightning. — It is said to have been observed, from 
a scries of observations, in Germany, that the general direction of 
lightning is from east to west, comparatively seldom from north to 
south. From another series of observations, also made in Germany, 
it is stated to appear, that most of the lightning rises in the west and 
extends towards the east. We suppose it is meant that the direction 
of the lightning is parallel, or nearly so, to a line running cast and 
west, for whether it goes in the one or the other direction, would, 
considering its velocity, be a difBcult thing to determine. Perhaps, 
however, it is meant that the place from whence the lightning arises 
in a storm, b successively removed from cast to west, or west to cast. 

1 3. Observations on the Boletus IgmariuSf by Professor Eaton.— F ew 

persons take the trouble to watch the growth of cryptogamous plants, 
therefore, accidental observations may with propriety be preserved. 
The boletus igniarius, or the common touchwood, is a very durable 
fungus. Wc’often observe it full grown, and generally several years old; 
but few persons have observed its progress while in the growing state. A 
fungus of this species first appeared growing from the trunk of a de- 
caying Lombardy poplaj* in my yard, about twerve inches from the 
ground, in July, 1821. During that season it grew to the extent of 
four inches in diameter. Last June it commenced growing again, and 
about the 1st September following, it was fifteen inches in diameter, 
'measured across the base of the semicircle. The first season it ap- 
proached a globular form, though it was an unfinished, and rather 
shapeless, mass. Now it has assumed its regular form, and seems to 
have completed its growth, which, if correct, proves it to bo a biennial 
plant. , 

The most remarkable fact observe<l in the growth of this fungus, 
w&sitsflesh-likc property, manifested when its parts were severed. A 
deep gash was cut in its periphery, in August, and the severed parts 
shortly after united by the process w'hich surgeons denominate first 
intentiotn. A piece was broken from another part in the same month, 
and after lying on the ground two days it was joined on again. The 
pieGeilftited,as in the case of the incision before mentioned, and con- 
tinued to grow with the other parts of the fungus. Now there is not 
etCti* a cicatrice, nor any other evidence left of the incision or the 
vi. 1 77* 

- > ’ — ' • 

14. On the employment of Electricity in the treatment of Calculous 
caw, ^ MM, PfcVost' and Dumas.— I'hcsc philosophers have, in 
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the c^rse of their researches, thought on the practicfb^t^ dT 
Oj^fBting on thij calculus in the bladcf^by d^c^rlcitn so as either to 
extract it» or assist in reducing it to that state in which k boUlli bh 
Abided without having recourse to an operation. 

*l'he modeb of applying xhe, electric current arc two. It would be 
possible, in fact, to extract the calculus by means of a double sound 
communicating at one end with the bladder, and at the other with 
t^O vessels filled water, into which the poles of the pile should he 
plunged. This method, if practicable, would transfer the acids 
and biises of the calculus into the vessels, but it would require 
a battery of strong power, and probably, from the dispersion of the 
galvanic fluid, disturb the bladder, which, with other objections, 
ifiake the method inapplicable. The other mode is, in place of 
endeavouring to extract the calculus, to aim rather at its disiii- 
t^gratiofi; and bring it into so friable a state that it may readily be 
broken dowh, and pass out through ibc urethra. 

A ftisibie calculus was submitted to the action of a pile. of 1120 
pair of plates for 12 hours, the pile being recharged each hour. 
The calculus was placed in a vessel of pure water, and the platina 
wires- from the poles of the battery, which also passed through the 
water, touched it in two points, distant about 6 or 8 lines. During 
the action, ihc phosphoric acid, and the bases separated at the poles, 
then ro-combined and fell as an insoluble powder to the bottom of 
the vessel. At first the calculus weighed 92 grains, but was then 
r^uced to 80 grains; the treatment being continued for l6 houm 
more, the calculus became so friable, that the slightest pressure 
brpfce it into pumerous crystalline grains, the largest not larger than 
a lentil, all of which would easily have passed the urethra. 

The praciieability of this mode of treatment is evident to those, at 
all a^ouainted with physiological experiments. It is almost always 
possible to carry two conductors into the bladder, which, by means 
of a slight spring, shall have their extremities separated, so as to 
touch the calculus in two points. The voltaic current being paesed^ 
the calculus would be decomposed without the bladder being too 
touch affected. To prove this, stich a system of conductors were in- 
trdducted into the bladder of a dog, and connected with a battery of 
I3S pair of plates. It was found that, the bladdbr being distended 
by warm water, the animal was not particularly disturbed^ notwith- 
standing the conductors decomposed water with energy, and aave 
torrents of gas. ^ 

The follo\vin|; experiment was then made : a fusible odl^nlits ^ 
bX the end of the sound, between the two conductotau andln^ 
Ucduced Into tha hladdqr of a large dog, which themnlM 
warm water. The conductors were then connected the hal!^y« 
Alter some slight movements, the animal became calm, aSrit 

.^mgcAreftiUy withdrawn, tbe.caloalus w,» £wmd de^^iv to 
undergone decompo.ition. Thi. wm repeXdfor KJ 
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niglft And morning, wbon the catculud had become so friable, as to 
oUlge the discontintiAnCo of^thc experinlent* It had lost In weight 
Uke the former calculus. After some daye* rest, the dog was killed, 
and the bladder examined ; its texture was just as usual, its appear- 
ance presented nothing particular, and when opened for the evacua- 
tion of the urinci its fibres contracted just as usual. 

The Innocuous nature of such a Voltait current on an organ, at a 
certain distance from it, Iriay be readily ascertained in the following 
manner; place the conductors and calculus in the Water, as in the 
first experirheni, then pass the current, afid also dip the tongue into 
the water; it wilt be found that whilst the calculus is undergoing 
rapid decomposition, the tongue, sensible as it is to the influence of 
electricity, will scarcely be able to ascertain its presence, when not 
more than lo or 18 lines from the calculus. 

It is evident that this process will be of no avail in the treatment 
of calculi, composed of, or containing much, uric acid; and MM. 
PrevOst and Dumas do not think of recommending the process in 
cases even where it promises help, until farther investigation has les- 
sened the difficulties, and illustrated the points which remain untried. 
They have introduced calculi into the bladders of dogs; and when 
the Wounds have cured, propose practising on them, that the best 
Wtethod for the huthan being may be ascertained. It will be re- 

S tiiiite to ascertain, by experiment, what fluid will bo best for the 
rstension of the bladder; and it is indispensable to find means 
of Aftcertaining accurately the nature of the calculus whilst in the 
bladder. They arc encouraged against^ these and other difficulties, 
however, by having already ascertained’, at the Jardin des Plantes, 
that the action of the pile causes no bad effects on the bladder; 
and also that the addition of a certain quantity of nitrate of pot- 
ash to the fluid for injection, renders the decomposition more rapid 
and sute, so that the hard and compact phosphates give way in 
an analogous manner to those that arc porous. — Ann, dt Chim. 
XXiii. 2202. 

♦ 

15. Diimhness cured by Electricity^ by Miles Partington, esq.— The 
jfbUowing account of a galvanic experiment on a dumb boy having 
been iuserted in several newspapers, unknown to me at the time, 
I am induced, by the advice of several medical friends, to attest the 
truth and correctness of the detail, as far as respects my knowledge 
of thA circumstances attending the event of his recovery; and 
having ihade the strictest inquiry of those immediately connected 
#klli Christ's Hospital, I have every reason to believe the following 
jio be strictly true. 

mbmhs ago, a youth about twelve years of age, named 
0]d|^^ ijtii Christ’s Hospital, went to bed at the usual hour, and in 
Ae ihoMfikg rose totally dumb. He preserved every other faculty, 
6blfl|ed to write on a slate for every thing that he wanted, 
hot explain by signs.* Every moans of internal re« 
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incdy, and also electricity, were resorted to without effect* Galva- 
iiism was also attempted, but was so much resisted by the boy's 
fears that it could not then be applied. His general health was In* 
variably good. At length, by strong recommendation, his fears of 
galvanism were overcome, and it was applied five diderent days. 
On Friday week, being the evening of the fifth application, exactly 
eight months to a day, heo-etired to bed as usual, and awoke sud- 
denly about eleven o’clock, making so much noise as to awaken 
some of his schoolfellows. Their astonishment produced so much 
alarm that the nurse opened the door of her adjoining apartment to 
learn the cause, wlien many voices exclmmed, “ Oh ! nurse, Oldham 
can speak again.” The nurse doubting the fact, immediately went to 
him, and discovered the reality of this phenomemm. In the morn- 
ing the boy had quilc recovered his speech, xind on being asked if he 
felt any peculiar sensation, merely said, he thought he was being 
galvanised, as he felt the tip of his tongue aftccted, together with a 
ruinbling in his inside. His speech has continued perfect ever since. 

In addition to the above statement it may be proper to say, some 
time previous to the commencement of the experiment, he was 
brotight to my house, but having been somewhere elcctrihcd, the boy 
was so much frightened, on sccin»a large apparatus in the room, 
that, considering tlie agitation he then laboured under, 1 did not 
think it prudent to urge him turther, and he departed without being 
giilvanizcd. About two or three months after he. caino again, 'at- 
tended by a medical assistant, with a mt^ from Mr. Field, the re- 
spectable apothecary to the Hospital, assuring me that the boy 
was willing to submit to the experiment, and to be repealed accord- 
mg to my direction 5 and, in truth, hesuflered me to proceed in a 
jvilling manner. 1 began with a small galvanic trough, plates in 
breadth and depth one inch, with diluted muriatic acid. Having 
placed a piece of insulated platina on his tongue, which, holding in 
iHs own hand, he could shift according to instruction, while I ap- 
plied another conductor to dift'erent parts of the Lirynx, varying the 
direction according ^ I perceived the muscles tc/be most easily 

«efves ^ipparcntly excited. By the a<> 
count he gave after his recovery, a sensation of warmth alwayi cott- 
tinned fuT some time as ho returned home, and there const^tly 
occur: eil an increased flow of saliva during the operation ^ 

particulars are necessary to be 
^ated, as every person convemui with the medical application of gat 
vamsm or electricity, must know the necessity of ittcndiii lo^c 
l>resent sensations, as a guide which admits of variation actwding to 

tioV^I ®c»s«>ry nerves at the time pfimpIS^ 

tion. I deem it only necessary to add, that my vounff T* 

tended three days in the week, and it 
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being tiic fiftli time of attendance, and 1 was much gratihod a few 
hours after with a visit from the boy, attended by his father, the son 
himself giving me, wiili a clear voice, the whole of the circumstances 
stated in the Times newspaper, and, as 1 am told, copied afterwards 
into pther pa|>ers. 

Pr S. It may be proper to state, the boy continues well at the 
present time. 

Orckard^street, Portman-squarcj June 19» 1823. 


1. The Greenwich Mural CiVcfc.— Feeling a lively interest in any 
thing connected with the Royal Observatory, wc have, with the 
greatest satisfaction, seen the results of Mr. Pond’s inquiry into 
the state of the Grcenwich mural circle : the experiments prove 
almdst to a mathematical certainty, that this splendid instrument is, 
after twelve years constant use, as free from enror, as even its warmest 
advocates, or the most accomplished observer, could wish. 

2. Mr, Oroombridge*s Transit Circle, — Whilst admiring tlie 
mechanical skill of him who constructed the Greenwich mural 
circle, we were much concerned to hear, that there were some 
grounds to suspect the accuracy of another instrument made by the 
same artist, and generally considered, little inferior to the Greenwich 
circle itself; we allude to the four-feet meridian transit circle, late the 
property of Mr. Groombric^ge. On this gcntleman^s retiring from the 
duties of an active Observer, the instrument was disjposed of, liable 
however, to an examination on the part of its maker, as to its 
efBciency or inefficiency; which investigation being conducted by 
Mr, Troughton, in the presence of Mr. Groom bridge, the late Pro- 
fessor Tralles, and its intended purchaser, gave reason to fear that 
some alteration ip its figure, had been sustained. Accordingly, future 
atid more minute examination was deemed necessary; and, at length, 
it was resolved, that comparisons of North polar distances taken on 
the same nights, with it and the Greenwich mural circle should be 
efttered into ; and the results of many weeks’ observations proved, that 
those obtained by Mr. Groombridge with hh instrument, were, to use 
the words of the Astronomer Royal, “ as coincident with those pro- 
cured by the Greenwich mural circle, as those of the Greenwich 
mural circle were with themselves.” Knowing that the reports of 
the suspected inaccuracy have extended far and wide, wc feel it due to 
Mr. Troughton who constructed the instrument, and to Mr. Groom- 
bridge, who used it, to give publicity to the above statement. It 
is; at present in Blackman street, and is having eight additional 
microscopes applied by Mr. Troughton; it will then have six 
refr<!Kti|s to each of its divided circles, so that all error of division will 
pibbaUy be annihilated. Wc hope ere long to see it actively em« 
ployed** 
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Aut. I. A short Account of the Origin^ Progress^ and 
present State of the various Establuhments for conduct- 
ing Chemical Processes^ and other Medicinal Preparations y 
at Apothecaries'" HalL (with a Plate,) 

From the charter granted to the Society of Apothecaries by his 
majesty King James the First, it appears that about the latter end 
of the sixteenth and the beginning of the seventeenth century, the 
metropolis of this kingdom abounded in ignorant and dangerous 
empirics, who, not being regularly educated as apothecaries, made 
and compounded many “ hurtful, false, and pernicious medicines,** 
the evil effects of which were not contined to the capital, but were 
disseminated through most parts of the kingdom^ With a view to 
remedy these grievances the society was established in the year 
1617, and was empowered to make ordinances concerning medi- 
cines and compositions, advising respecting the same with the 
president and censors of the Royal College of Physicians ; also to 
examine the shops of apothecaries w’itbin the city of London, and 
to the extent of seven miles around it, with a view of ascertaining 
the qualities of the drugs and medicines contained in them, ami 
with power to destroy all unwholesome and hurtful articles* 
which they might discover during such examination. 

It was soon found that the want of legislative authority ren- 

VoL. xvr. o 
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dered the wise and judicious intentions of this charter nugatory, 
with respect to all such apothecaries who were not members of the 
society. Early and repeated applications were therefore made to 
parliament, for their sanction to confirm and establish the powers 
contained in it, but for variotis causes such sanction could not then 
be obtained ; so that the evils, which it was chiefly intended to ob- 
viate in the preparation of medicines, continued to an equal and 
probably greater extent. 

From tlic records of the society, it appears, that its members 
soon discovered a laudable anxiety to relieve themselves from the 
necessity of depending for a supply of medicines on the artifices, 
and the spurious compositions of the druggists and chemists of 
that time, and accordingly, in the year 1623, they formed a plan 
for supporting a dispensary of their own, for compounding the 
more elaborate confections, (which containing a great number of 
ingredients were more liable to adulteration) by a public dispen- 
sation under the inspection and management of a committee of 
themselves. The utility of this plan, being probably confined to 
very few articles, must have been of a very limited extent, and it 
was not until nearly half a century aftef, that the design of a pub- 
lic laboratory for the preparation of chemical medicines was set on 
foot. It originated from the difficulty and great expense which 
must have been incurred, by the apothecary, in making his own 
chemicals, and from the impracticability of his procuring them else- 
where in a pure and genuine form. 

In the year 1671, a chemical laboratory was first formed at 
Apothecaries* Hall, by subscription among the members of the so- 
ciety. When compared with the present very extensive establish- 
ment, it must certainly have been upon a small scale, but, 4 io 
doubt, amply sufficient to answer the purpose for which it was then 
intended, which was to furnish the individual subscribers, and 
them only, with such chemical preparations as they might have 
occasion for in their medical practice as apothecaries. 

How long the sale of chemicals was confined to subscribers 
alone cannot now be known, but the increasing reputation of this 
laboratory .must have soon caused applicaUons for purchasing 
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them from persons who were neither subscribers nor members of 
the society, for, in 1682, the committee of managers were called 
upon to consider th6 propriety of acceding to such applications. 
Whether it was at that time consented to, or not, does not appear, 
but it must have taken place within a few years after. 

In the early part of the reign of her latfe majesty Queen Anne, a 
new era took place in the affairs of this society. So much difli- 
culty had arisen in providing pure and genuine dru^s and medi- 
cines for the use of the Royal Navy, and the credit of the society 
in their chemical preparations was so fully established, that appli- 
cation was made to them by his royal highness Prince George of 
Denmark, Lord High Admiral, to undertake that service, which 
was readily consented to, and became the origin of a separate 
commercial establishment under the title of the Navy Stock. 

Until this time chemical processes only were carried on at their 
hall, but as it now became necessary to provide both drugs and 
their preparations, as well as the various galenical medicines at 
that period employed, a considerable capital was formed, and 
warehouses and laboratories erected for that purpose. The great 
expense attending the establishment of this stock, which, from the 
extensive erections of such various kinds, became unavoidable, 
rendered it for the first half century a source of small pecuniary 
profit to the proprietors. It<iis only subsequently to that period, 
that the numerous and extended wars in which the nation has 
been engaged, and the consequent large supplies of medicines re- 
quired for the service of the navy, in addition to the great quanti- 
ties exported to India, by order of tlje Honourable East India Com- 
pany, and the large sums which have been pf late years received 
for medicines furnistad for public institutions, as well as private 
families, that a profit has accrued by which the society and its 
members have been indemnified for the losses and other disad- 
vantages sustained in the infancy of this commercial establish- 
ment. 

As the concerns of the society have been, at all times, conducted 
with that accuracy and integrity which has acquired for the me- 
dicines prepared at Apothecaries’ Hall the highest charactexi both 

O 2 
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throughout this kingdom and in almost every part of the globe, it 
will be right to give a general explanation of the manner in which 
the businesr is conducted, subjoining a short deiscriplion of the 
present improved state of their laboratories and apf>aratus, and 
also of the several processes carried on in them. 

The general management of the affairs of the society, as con- 
nected with the preparation of medicines, is under the immediate 
superintendence of committees, who meet four times in the week, or 
oftener when required, and some member of which attends daily 
and enters in a book the processes which he finds carrying on at 
the time of his visit. These daily attendances are performed by 
the members of the committees in rotation. 

The buying committee meets every Tuesday at one in the after- 
noon, to examine and compare the samples of articles sent in by 
the druggists, and to direct their purchase ; the articles wanting, 
and the quantity of each required^ being specified upon a list posted 
up in the hall for the information of any merchant or druggist who 
may choose to offer samples to the committee. At these meet- 
ings, the best article being selected and determined npon, the 
chairman announces the name of the vender and the price, and the 
deputy chairman enters the order. Where two or more samples 
of the same article are equal in quality but vary in price, the cheap- 
est is purchased ; if the price of two A more equally good samples 
be the same, and the quantity required considerable, the order is 
generally divided, or given to that house from which the least has 
been purchased. 

In thjs way every drug and riher article required for the use of 
the society's trade is purchased exclusively by sample. 

To ensure the correspondence of the bilk of the article deli- 
vered into stock with that of the sample, a distinct Committee of 
Inspection meets every Friday, for the purpose of comparing the 
bulk with the sample presented on the preceding Tuesday, and 
rejecting or receiving it atcordingly. It is also an important duty 
of this committee to examine samples of all preparations whatever, 
coming from the laboratories, previous to their being disposed of 
in trade ; samples, therefore, of all powders, tinctures, chemical 
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and other preparations, are regularly presented at this committee*, 
arid their qualities determined by inspection or experiment, when 
any faulty articles are rejected pr returned for amendment, while 
those which kre approved are entered as such, and ordered into the 
shops and warehouses. 

The immediate business of the chemical laboratories as relates 
to the processes, operations, and apparatus, are under the con- 
trol and inspection of the superintending chemical operator ; and 
of the chemical and galenical operators who reside at the hall ; and 
these officers constantly attend the buying and inspecting com- 
mittees, and such other meetings of the directors of the establish- 
ment as may require their presence. 

If any explanation be necessary of the prices charged by the 
Society of Apothecaries for their medicines, which are in some in- 
stances higher than* those usually affixed to the same articles, 
even by respectable chemists and druggists, it will be only neces- 
sary to observe that the mode in which the business is transacted 
at Apothecaries' Hall, puts it out of their power to enter into com- 
petition with those persons in that respect for the reasons which 
follow : 

The society consider it their duty to countenance and support 
the laudable designs of the Royal College of Physicians by adher- 
ing strictly to the directions of the Pharmacopoeia in the prepara- 
tion of medicines, both as to the quality of the ingredients and the 
proportions in which they are employed. Moreover, their prac- 
tice of purchasing none but select drugs, separated from those 
parts which are of a damaged on inferior description, compels 
them to give proportionably higher prices for them than are given 
by the wholesale trader, who either imports his own drugs, or 
purchases them ia their original packages as imported, which he 
afterwards garbles and divides according to their respective quali- 
ties, and fixes his prices to the different purchasers accordingly. 

The medicinal compositions which are most liable to adultera- 
tion, because the less easily detected, pre extracts, confections, 
and tinctures. The ingredients of which these are formed, arc 
for the most part very expensive, such as, among many otbers» 
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opluai) cassia fistula, castor, colocynth, saffron, benzoin, fuaiacum, 
scammony, cinnamon, cardamom seeds, but above all the cinchona 
laucifolia, or crown bark, which from the very high price it bears, 
from the large quantity of it which ought to be employed, and 
from the many inferior sorts* of bark which may be purchased in 
some instances for not more than a sixth part of its price, affords 
a strong temj>Jtation to abuse, both in the quantity and quality of 
the article made use of; a temptation, which the most charitable 
judgment must suppose, in many cases, too strong to be resisted. 

That there are chemists and druggjsts in the metropolis, from 
whom genuine drugs may be purchased, and by whom medicines 
are prepared with fidelity, is indisputable, but it may be feared 
that it is too often far otherwise. The advantage of low prices is 
a powerful inducement with medical practitioners, both in town, 
and particularly in the country, to purchase inferior medicines ; 
placing that confidence in the vender of them, to which, they arc 
perhaps not aware that he is not always entitled, and of the quality 
of medicinal preparations the practitioner himself is frequently an 
incompetent judge. 

As superior excellence in the condition of the various materials 
employed in the preparation of medicines must be allowed to be of 
the greatest importance, and as it is a trust so liable to abuse, 
that it must ever be considered highly confidential, it is respect- 
fully submitted that this advantage cannot be satisfactorily se- 
cured by any other method than that which has been constantly 
pursued by the Society of Apothecaries, namely, having no articles 
of inferior qualities in their passession, and, far as is practica- 
ble, conducting all their processes within their own walls, and 
particularly that of powdering drugs in their own mills, by which 
a fruitful source of fraud must be effectually prevented. 

After repeated solicitations, the Society have for a few years 
past, in addition to the general business carried on at their hall, 
opened a department for the sole purpose of preparing and com- 
pounding the prescriptions of physicians and others, which from 
the success which has already attended it, they are well satis- 
fied will prove an acceptable enlargement of ■ a system, the prin- 
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cipal object of which, in all its branches, has been to provide the 
public with pure and genuine medicines. 

Description of the Laboratories, 

The principal laboratory is a btfek buildiing about fifty feet 
square and thirty high, lighted from aKove, and subdivided by a 
brick wall into two compartments, the dimensions^ of the larger 
one being fifty feet by thirty; and of the smaller fifty feet by 
twenty. The former may properly be termed the Chemical 
Laboratory y all the open fires and furnaces being situated ^in it, 
and all operations requiring intense heat being there conducted. 
The latter is usually termed the Still-IIousey all distillations and 
evaporations being performed there, exclusively by steam, which 
is furnished in a manner afterwards to be described, by a boiler 
placed in a small building annexed to main laboratory. 

Immediately connected with the above-mentioned building is a 
chemical warehouse for such articles as aie in immediate con- 
sumption in the laboratory, above which is a small house for a 
clerk, the whole being shut off from the laboratory by iron doors. 

The principal entrance to the chemical laboratory is through the 
Mortar-room^ which is forty feet long and twenty-two broad, and 
appropriated to mortars, presses, and generally speaking to all 
mechanical operations performed by manual labour. At its east- 
ern extremity is a large drying stove, heated by flues, for the 
desiccation of tliose articles which cannot be dried conveniently^ 
at temperatures easily obtained by steam. At the west end of 
this apartment a room twenty-two feet by fifteen is divided off, in 
which is ai^, apparatus for the production of gas from oil, witli 
which the hall arid its various departments, both externally and 
internally, are lighted. Above the mortar-room is a gallery 
fitted with shelves for various utensils and apparatus, opening at 
one end into a room appropriated to the use of the labourers, and 
at the other, into the Test^rooniy a small laboratory fitted up with 
the requisite apparatus, for minute and delicate investigations, and 
in which chemical tests and other articles requiring peculiar at- 
tention and cleanliness are prepared. 
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Annexed to the gas-room is a counting-house, behind which a 
room twenty-two feet square, commonly called the Mugnesia*^* 
roomy is appropriated to the preparation of that article, and also 
to the manufacture of the most common saline preparations. 

Such are the general arrangement and dimensions of die various 
buildings connected with or forming part of the chemical labora^ 
lories ; in a detached building there is a steam-engine of eight horse 
power, which is*einployed with proper machinery, for grinding, sift- 
ing, triturating, pounding, and a variety of other operations, which it 
is not necessary at present particularly to advert to. There are also 
connected with the establishment, suitable warehouses, shops, and 
all other requisite conveniencies for carrying on an extensive trade. 

In the construction of the new laboratory safety is ensured by 
the whole being fire proof, and it is ventilated by a series of aper- 
tures in the roof, which may be opened or closed at pleasure. 
The main chimney is erected in the centre, and has, opening into 
it below the pavement of the labdratory, four large flues, one of 
which enters upon each side of its square base. The shaft is one 
hundred feet high from the foundation, and is accessible in its 
interior from one of the under-ground flues. The flues of the 
furnaces which are placed against the walls of the laboratory ore 
each supplied with registers, and open into a common channel^ 
which surrounds tlie building, terminating in the chimney as al- 
ready described. Each of the four large flues has also a separate 
register, which may be more or less closed or opened according 
lo the operations which are going on in the various furnaces con- 
nected with it. The furnaces thus arranged are, 

A subliming apparatus for benzoic acid. 

A furnace for the preparation of sulphate of merdiry, 

A high pressure steam-boiler. 

A reverberatory furnace. 

A sand bath. 

An apparatus for muria^tic acid. 

Ditto for nitric acid. 

Ditto for the distillation of hartshorn. 

A calcining furnace. 
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There are also a series of furnaces built against the sides of the 
main chimney, and communicating directly with it by flues of 
their own, which, as well as the common openings by which they 
enter the chimney, are supplied with effectual registers, so that 
when not in use they may be perfectly closed. Of these furnaces, 
four are "chiefly employed for various sublimations,^ and fusions ; 
four are retort pots ; the third side of the chimney is occupied by 
a powerful wind furnace ; and the fourth by a furnace for the sub- 
limation of calomel. In this laboratory there is, moreover, a very 
copious supply of water, both hot and cold ; and an engine-hose 
and pipe is always attached to the water main, in case of accident 
by fire, as well as for the purpose of cleansing the pavement. 
Beneath the building are extensive vaults for fuel, with which there 
is a direct communication by steps descending in one of the angles 
of the laboratory. 

The stilUhousc contains six stills of various dimensions and con- 
structions, twelve pans, or boilers, and a drying stove, all of which 
are exclusively heated by steam, supplied from an eight hundred 
gallon copper boiler, placed in an annexed building, below the 
level of the still-house; and the flue of which, passing under the 
pavement of the laboratories, enters the main chimney already 
described. 

The boiler is calculated to supply steam under a pressure of an 
atmosphere and a half, and is fed with hot water by a forcing 
pump kept in constant operation by the steam-engine. It is pro- 
perly fitted with valves, and pressure and water gauges. 

The main steam-pipe, after ascei;»ding from the boiler, sends off 
descending branches which ramify under the pavement of the still- 
house, in channels of brick-work, covered by cast-iron plates. 
These send off a steam-pipe, fitted with a register cock, to each 
still and boiler, from which there passes off an eduction or con- 
densed water-pjpe, entering the condensed water main, the rami- 
fications of which accompany the steam main, and deliver their 
contents into a cistern, whence the boiler is supplied with hot 
water. A large branch of the steam-pipe circulates in five con- 
volutions at the bottom of the drying stove, so as to heat a cur- 
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rent of air which it made to pass through it ; and another branch, 
rising perpendicularly through the pavement, is properly fitted 
with cocks and screws for the occasional attachment of leaden or 

!»»• 

Other pipes, for boiling down liquids in moveable pans and vessels. 

In this building, one of thft stills Is of a distinct construction, 
and heated by high pre!%sure steam, supplied from the boiler 
already mentioned in the description of the laboratory. Another 
still, together with its condensing pipe, is composed entirely of 
earthenware. The former is chiefly used for the first distillation 
of sulphuric ether, and the latter for that of spirit of nitric ether. 
The stills and vessels are generally heated by the circulation of 
steam upon their exterior, but sometimes serpentine pipes travers- 
ing the liquor arc employed. 

In the still-house all spirits and waters are distilled ; extracts 
and plasters are prepared; and all operations are carried on 
which involve risk by fire, or in which damage is likely to occur 
from excess of heat. 

The Magnesia-^room contains proper vats and boilers for the pro- 
duction and evappration of saline solutions ; the apparatus for the 
precipitation of carbonate of magnesia; and a series of vessels 
for saturating alkalies with carbonic acid. 

In the above outline it has been intended to shew that no labour 
or expense has been spared to render the chemical laboratories 
complete, and that all the important modern improvements in 
their construction have been adopted upon an extensive scale, 
rather than to enter into any particulars respecting the arrange- 
ment and dimensions of the vessels, furnaces and apparatus which 
they contain. These details will be found in the description of 
the annexed Plate representing the ground plan of the laboratories, 
— iSee Plate. 
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Art. IL Remarks on the Numerical Changes of the Popu- 
lation of Great Britain, as divided into the Classes of Agri- 
culturists, Manufacturers, and -non-productive LahourerSf 
during the period from 1811 to 1824, By George Harvey, 
Es|., M.G.S., M.A.S., Sfc. Ssc. 

[Communicated by the Author.] 

The numerical changes which particular branches of a com- 
munity undergo, in the progress of time, are to be classed among 
the most remarkable phenomena with which we are surrounded ; 
and may be regarded as the ultimate result of that great chain of 
causes, which is in perpetual operation to alter and diversify the 
condition of man. In a society, exposed to the uncertain tide of 
political events, it is interesting to trace the mutations which some 
of its greater divisions disclose, as causes, more or less favour- 
able, operate upon them ; — how, for example, at one period, or in 
some particular districts^^ the manufacturing part of a community 
increases in numbers, in happiness, and prosperity ; and how, at 
other times, and in other districts, indications of an opposite kind 
may be traced ; — commerce imparting vigour at one season, and at 
another exhibiting only the feeblest influences of its power. So 
likewise the condition of an agricultural population changes; and 
shades of prosperity may be discovered in a singular variety of 
forms. 

Such uncertainties must necessarily impart their Influence to 
population. The principle of subMslence, which, without impro- 
priety, may be said to govern and control alb the primary move- 
ments of man, will operate as a perpetual stimulus, and compel 
him to migrate from one branch of a society, or from one countiy 
to another, until he finds a station suited to his wants. 

To this principle may be referred the numerical changes which 
the three divisions of the inhabitants of Great Britain have under- 
gone, during the period from 1811 to 1821. The divisions here 
alluded to are those prescribed by the Act for ascertaining the 
population ; consisting, of families engaged in agriculture ; 
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of families employed in irade^ manufactures^ or handicraft ; and 
3®, of all other families not included in the ether classes*. 

The xnagnitnde^id cha/teter of these changes are exhibited in 
the following tables t the first presenting the general results relating 
to England, Wales, and Scotland ; the second to the particular 
conclusions deduced for tlfe counties of England ; and the.third 
and fourth to the results obtained for those of Wales andScouaud. 


Proportional change of 10,000 Families, chiefly employed 

In Agriculture. 


In Trade, Manufactures, 
or Handicraft. 


Otherwise than the two 
preceding Classes. 


OEIS^LllAL RESULTS. 


England . 

. • -168 

Ensrland . . , 

4-1T5 

England , , 


WiUes . . 

. . -55.1 

Wales .... 

+ 63 I 

W.iles . . , 


Scotland . 

. . . -211 

Scotland . . . 

+ 33 

Scotland . , 

• • 


Rutland . , 
Northampton 
liuckingham 
Salop . . 
lluiitingdoii 
Oxford . . 
Lincoln , 
Kent . , 
Suffulk . « 
iloiset . • 
Kssev . . 
Southampton 
Rerks . . 
Westmoreland 
Surrey . . 
Cambridge 
Middlesex 
l)e\on . . 
Hereford , 
Somerset . 
Hertford . 
Norfolk 
Nottingham 
Bedford •. 
Gloucester 


+ 4S2 
+400 

--192 
•^402 
-- 79 

-- 05 
-- 60 
--49 
-.47 

- 9 

- 21 
- 22 
- 28 
^ SO 
- 60 

- 78 

- 88 

-1224 

-125^ 

-128 

-128 

-136 


ENGLiJiND. 

Stafford , . 
Derby . . . 
Westmoreland 
Sussex . . 
(>ornw all . . 
York, K. Ridin 
Monmouth . 
Warwick . . 
Surrey . , , 
Iiancuster . . 
Norlhumberlar 
Huntingdon , 
York, W. Ridii 
Cambiidgo . 
Gloucester . 
Berks , . , 
Essex * . . 
Lincoln . , 
Leicester t . 
Cumberland , 
Middlesex . 
Heretord . , 
Oxford . . 
Durham . . 
Chester . . 


, - 

-731 

, - 

-009 


-.mi 

-503 

. - 

-^57 


kSilJO 

, _ 

k517 

. - 

-450 

. - 

L-12.5 


-121 

1 - 

-384 

. - 

-322 

g - 

-205 


-197 

, - 

-146 

, - 

-140 


-132 

. - 

-107 


-lOG 

, ~ 

-lOl 


- 63 

• - 

- 58 • 

. - 

- 60 

. - 

- 49 

• - 

- 32 


Durham , 
Worcester 
York, N. Riding 
Norlolk . , 
Hertford . , 
Devon . . 
Northampton 
Buckingham 
Cumberland 
Chester 
Somerset . 

Wilts . . 
Bedford . 
Southampton 
Nottingham 
York, W. Riding 
Kent . . ^ 

licicesler . 
Hereford , 
Gloucester 
Mhidlescx 
Suffolk. . 
Dorset . , 
Lancaster 
Sussex , , 


- 7 
+ 102 
•4-178 


+518 
+ 101 
+343 
+2H5 
--252 
- -28H 
--231 
--S3T 
--175 
--109 
--109 
+108 
--13.3 

--1:10 
--120 
-- 87 
-- 72 
-- 72 


10 

- 13 

- 26 
- 34 
-100 
-103 


* In tlie Act of 1801 rdatl.* to, the popnlntion, tho inquiry related to MrM». 
andnotto/omilte. ITii. led. however, to so many ambiguitie, 
tamties, that the very accurate author of the ifreliiniqaiy Observaiiona to the 
Population Returns for 1821 , ohMrve,, that it « wasfonndin practice to produce 
no valuable result,” This was corrcclod in the Acts of 1811 and 1831 ■ 

results now appear to merit considerable attention. * ^ 
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Proportional chango of lOi^QtFamiBes, ctiiefly employed 


In Agriculture, 


In Trade, Manufacturea* 
or Handicrafts^ 


Otherwise than the two 
H^recading Classes. 




ENGLAND continued 



Wilts .... 

-178 

Wilts . . ‘ ‘ . 

+ 10 

Berks .... 

-110 

l^eicester . . . 

-178 

Nottingham . • 

+ 8 

Oxford • • • 

-129 

Cornwall , . , 

-182 

Bedford . . . 

- 5 

Monmouth . . 

-14t 

York, E. Riding 

-186 

Dorset .... 

- 16 

Salop .... 

-148 

Chester . . , 

-201 

Suifolk .... 

- 26 

Waiwicl^ . . . 

-157 

Northumberland 

-218 

York, N. Riding 

- 43 

Cambridge . . 

-161 

Worcester , . 

-222 

Salop .... 

- 44 

North uiiu)erland 

-166 

Cumberland . . 

-276 

Somerset . . • 

- 80 

Rutlaml • • . 

-170 

Stafford . , . 

-278 

Southampton 

-121 

Lincoln . . • 

-176 

.Warwick . , , 

-293 

Hertford . • . 

-130 

losses .... 

-170 

York, N. Riding 

-300 

Kent .... 

-137 

Derby .... 

-283 

Lancaster . . 

-Hit 

Pe\on .... 

-ir)> 

York, E. Riding 

-353 

York, VY, Ridin/t 

-352 

Norfolk . . . 

-158 

Cornwall . . . 

-375 

Monmouth . . 

-373 

Worcester . . 

-182 

Surrey^ .... 

-397 

Derby .... 

-376 

Rutland . . , 

-262 

Huntingdon , * 

-m 

Su*;scx , , , 

-460 

Buckingham 

-462 

Stafford . . . 

- 153 

Durham . , . 

-567 

Northampton 

-361 

Westmoreland . 

-569 



WALES. 




Cardigan . . . 

+ .38 

Brecon , . . - 

[-1277 

Carmarthen . - 

(-1553 

Flint .... 

- 29 

Cardigan . . - 

- 378 

Glamorgan . * - 

hlOJT 

Radnor . . . 

— 75 

Denbigh . . ~ 

- 290 

Carnarvon . . - 

- 872 

Denbigh . , . 

-316 

Pembroke . . - 

- 285 

Anglesey • . - 

- 833 

Merioneth . , 

-401 

Flint . . . . - 

- 239 

Montgomery • - 

- 562 

Pembroke . , 


Montgomery . - 

. 150 

Merioneth . T - 

- 207 

Carnarvon . , 

-542 

Merioneth . . - 

- 107 

Pembroke • . - 

- 230 

Anglesey . . . 

-079 

Radnor . . . -j 

- 39 

Brecon , . . - 

- 1.30 

Montgomery • , 

-712 

Glamorgan , . - 

- 130 

Radnor , . . H 

< HC 

Glamorgan , . 

-887 

Anglesey . . - 

- 154 

Denbigh . . H 

• 26 

Ctrmarthen . . 

-907 

Carnarvon . . - 

- 330 


- 210 

Brecon .... 

-1416 

("armarthen . - 

- 646 

Cardigan . . - 

- 416 


Clackmannan 
Kircudbright 
Renfrew . 
Edinburgh 
Hfe . , 
Berwick . 
Argyll . 
Dumfries 
Buie . . 
Ross . . 
Biirliug . 
^Dumbarton 
Forfar 
Linlithgow 
Kinross . 
Ayr . . 
At>erdeen 
Elgin • . 
Varies , 
Banff . . 
Kincardine 


- 40 

- 13 
«- 81) 


- 1)8 

- 105 
-- 107 

- 175 

- 186 

- 193 

- 196 

- 232 

- 312 


SCOTLAND. 


Caithness 
Clackmannan 
Edinburgh 
Haddington 
Bute . . 
Wigton . 

Ross . . 
Buliierlaiid 
Elgin . . 
Banff . . 

Ayr . . 
Nairn • . 
Roxburgh 
Kirkcudbright 
Aberdeen 
Forfar 
Linlithgow 
Kinross • 
Peebles . 
Kincardine 
Perth . . 


+1903 
--17I1 
-- 610 
-- 535 

- - 533 

- - .520 
-- 473 
-- 402 

430 

- - 424 

351 
-- 326 
-- 297 

-- m 

-- 253 

- - 243 
-^240 
H- 212 
-- 207 
-- 190 
-- 137 


Renfiew • • 
ln'ieri»«ss 
Lanark . . 
Orkney , . 
Selkirk . . 
Dumbarton 
Fife , . 
SutiK^rland 
Nairn . . 
Perth . . 
Berwick • . 
Pinnfries 
Kincardine 
Wigbm • . 
Roxburgh 
Argyll . . 
Peebles . < 
Aberdeen 
Stirling • . 
Caithness 
Haddington 


+1276 

•--1138 

+1047 

878 

-1- 812 
+ 007 
-- 440 
+ 5i57 
•4- 230 
+ 190 
-- 141 
+ 1.41 
-- 113 
-- 32 

'A 

- 11 

- 67 

- 73 
^ 101 

- 102 
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Proportional change of 10>000 FamilieSt chiefly employed 


In Agriculture. 


In Trade, Manufactnres, Otherwise than the two 
or Handicraft, preceding Classes. 


SCOTLAND continued. 


Roxburgh , 


- 812 

Stirling* . 


H- 116 

Kinross • . . 

- 105 

Lamirk . . 


- 319 

Orkney . 


“L 106 

Linlithgow . . 

- 135 

Perth . , . 


- 838 

Selkirk . 


06 

Forfar . • . 

- 145 

Inverness 


- 41(5 

Argyll 


~ 75 

Ayr .... 

- 176 

Haddington 


- 438 

Diunfries 


— 106 

Ilanff a . a * 

- 192 

Wij;ton . . 


552 

Rerwick . 


— 248 

Elgin .... 

- 288 

Nairn . . . 


- 650 

Fife . 


- 567 

Ross • • • • 

- 433 

Sutherland . 


- 719 

Dumbarton 


- 578 

Bute .... 

- 498 

Selkirk . . 


- 907 

Inverneas 


- 722 

Kirkcudbright . 

- 519 

Orkney . . 


- 981 

lianark . 


- 728 

Edinburgh . . 

- 793 

Caithness . 


-1802 

Renfrew 


-1480 

Clackmannan • 

-2210 


To facilitate, comparison, the total population of each county has 
been assumed at 10,000 families ; and from this radix, the pro- 
portional number of families for each of the classes has been de- 
duced by a simple numerical operation, from the absolute popula- 
tion recorded in the returns for 1811 and 1821. difference 
between the results thus obtainecl for the two periods, in each 
county, produced the results given in the preceding tables ; and 
which ajre so arranged, as to present, for one ex4;reme, the maxi- 
mum of increase, and for the other, the rdaximum of decrease ; the 
intermediate steps indicating by their proper signs + or — , the 
increments or decrements of the respective counties, according as 
their respective divisions have been augmented or diminished. As 
an example, to prevent a misconception of the tables, it may be 
added, that during the ten years from 1811 to 1821, the agricul- 
tural population of Norfolk has diminished in the ratio of 125 
families to 10,000; the county ^f Hereford has increased its manu- 
facturing population in that of 58 families to 10,000; and Suffolk 
decreased the class of its nonproductive labourers, 26 families out 
of the same number. 

By a reference to the table of general results, it will be perceived^ 
that the aggregate agricultural population of England, Wales, and 
Scotland, has diminished ; but that the families employed in trade 
and manufactures have increased. The third, or unproduciive 
class, has received a small diminution in England, but in Wales 
and Scotland they have been augmented, and in the former con- 
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siderably. Of the agricultural population it may also bo observed, 
that Wales has undergone a greater diminution than cither those 
of England or Scotland ; and the classes of itak unproductive la- 
bourers has likewise received the greatest augmentation. Ihe 
feeble diminution also of the last-mentioned class for England, is 
worthy of particular remark ; and from t4ie manufacturing popula- 
tion having received an increase somewhat analogous to the de- 
pression of the class of agriculturists, it may be inferred, that during 
the ten years from 1811 to 1821, the class of artisans derived its 
increments from that of^ agriculture ; the demand for labour having 
been more active in the former division than in the latter. The in- 
crements also, which the manufacturers of Wales and Scotland 
have received, may be properly attributed to the same source. 
The most important feature of the table of general results, and that 
indeed which deserves the most serious attention, is the great 
diminution of the agricultural population. 

Of the individual counties it may be observed, that for agricul- 
ture, the maximum increase is in Rutland ; for trade and manu- 
factures in Stafford ; and for the third, or unproductive class, in 
Durham. The latter coAnty also presents the maximum decre- 
ment for agriculture ; Northampton for manufactures ; and West- 
moreland for the unproductive class. The counties of Wilts |ind 
Leicester approach the nearest to the actual state of the aggregate 
agricultural population ; and Gloucester, for the two succeeding 
classes. The county distinguished by the least change in its agri- 
cultural population is Southampton; and for the minimum change 
in its manufacturers, Bedford ; aQt| for its third, or unproductive 
class, Gloucester. The forty English counties, having each of the 
three classes divided into the general denominations of increments 
and decrements, are respectively, in point of numbers as follows : 


Afrricultare. 

Trade, Manufactures, 
or Handicraft. 

Otherwise than the two 
preceding: Classes. 

fountie* 

Increments * . 11 
Peorements • • 29 

Increments • • 20 
Decrements • . 14 

Counties 

Increments . » lb 
Decrements « • 22 

Total • • 40 

Total . ^ 40 

Total . * 40 
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To give a more perfect idea of the great fluctuations which the 
three established divisions of the English population have under- 
gone during the period under consideration, is the object of- 
plate VII. The lines ab, a'b\ a'b'\ may be regarded as lines 
passing through zero, or a oommon origin, and to which all the 
changes indicated in the preceding tables are referred. Those 
portions of the waving lines above those which denote the common 
origin of the changes, represent the counties distinguished by in- 
crements ; and those below^ the different decrements. The suVns 
of the lines indicating the changes for each county, must obviously 
amount to the same constant quantity. The counties are arranged 
alphabetically, and not in the order in which they are recorded in 
the tables. 

By contrasting the lines denoting the different changes with 
each other, it vvill be immediately seen how one is, in some mea- 
sure, regulated by the other; how, for example, if a county as 
Cumberland, hs-s positive cbanges*in the second and third divisions 
of its population ; how the class of agriculturists is immediately 
distinguished by a negative change, equal to the sum of the pre- 
ceding; or how, if like Monmouth, the fifst and second classes are 
contrasted, and their variations are of an opposite kind, how the 
third class undergoes a change, equal to the dijfereyice of the two ; 
partaking of a posilixe or negative character, according to the na- 
ture of the greater. The maximum incremeuls and decrements are 
also clearly displayed in it ; and likewise those counties in which 
the changes of their population have been the least. 

In Wales it will be observed, Jhat with the exception of Cardigan, 
the agricultural population of all the counties has diminUhed ; and 
it is also remarkable, that the deereinents in general are superior 
in magnitude to those of England. The numerical results also for 
the unproductive labourers in all the counties, excepting Flint, 
have signs precisely the reverse of those attached to the class of 
agriculture ; proving that tl\|p former counties have gained acces- 
sions, partly, at least, from the latter. Cardigan having increased 
both its agricultural and manufacturing population, has diminished 
its unproductive members. Carmarthen, on the contrary, has 
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increased the latter class of persons from the other two classes, and 
most particularly from that of agriculture. The same remark ap- 
plies also to Glamorgan, Anglesea, and Carnarvon. Tlie last- 
mentioned county is also that which approximates the nearest, in 
the state of its agricultural populaticfn, to that of the aggregate 
population of the principality ; the same being found to be the case 
in Radnor, for trade and manufactures ; and in Montgomery, for 
that of the unproductive labourers. 

Of the thirty-two counties composing Scotland, it may be re- 
marked, that eight are distinguished by an increase of their tigri- 
cultural population, and twenty-four by a diminution thereof ; but 
of the population devoted to trade and manufactures, twenty-four 
counties have received increments, and the remaining eight decre- 
ments. Sixteen also of the counties have received an augmenta- 
tion to their non-productive members, and the remaining number 
a diminution. 

The magnitudes of the numbers indicating the extreme changes 
may considered as remarkable, when contrasted with the corre- 
sponding results for England. Caithness, for example, is distin- 
guished by an increment to its manufacturing population of 
+ 1903, and by a decrement to its agricultural members of — 1802. 
Renfrew has also increased its non-productive members by -f- 1276, 
and Clackmannan diminished the same class by — 2210. The 
county distinguished by the least change in its agricultural popula- 
tion is Dumfries; Selkirk in its families devoted to trade and 
manufactures, and Peebles in the class of its non-productive mem- 
bers. The families devoted to agriculture in Peebles, approach 
also the nearest to the change of the aggregate population of the 
first class; Selkirk also in its trading and manufacturing, and 
Perth in its non-productive, ^members, to the respective changes in 
the aggregate members of the corresponding classes. Caithness 
presents also an example of a remarkable decrement in its agricul- 
tural population, and of a more considerable increase in its manu- 
facturing members ; but only a very moderate decrement in its 
negative members. Clackmannan likewise has very rapidly di- 
minished the latter class, increased in a very great degree its 
VoL, XVL P 
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manufacturers, and received a small increase in its agricu 
population. Inverness presents also an instance of considerable 
declensions in its agricultural and manufacturing members ; and 
an increment equal to both the preceding decrements, to its unpro- 
ductive families. A similar remark applies also to Dumbarton and 
Lanark. The declension ^)f the manufacturing families in Renfrew, 
and tlieir probable change into Uic unproductive class, likewise 
merits attentioh. 

By an inspection of tliis part of tlie table, it appears that the ag- 
gregateof the increments for agriculture, amounts to 1437 ; whereas 
that of trade and manufactures is 10,658, the latter exceeding the 
former in a greater ratio than that of 7 to 1. The aggregate of the 
decrements oi agriculture amounts also to 9,143, and tliat of trade 
only to 4,564 ; the former exceeding the latter in the ratio of 2 to 1. 


Akt, III. On the Herring. By^i. Mac Culloch, M.D., F.R.S. 

The natural history of the animals useful to man, is not 
merely an amusing pursuit, but forms pne of the most valuable 
branches of this department of knowledge. Yet it has been the 
blame of naturalists to have too much neglected this branch of their 
science, in their attention to classification and nomenclature. If 
there are not many of the wild or still undomesticated animals 
from a knowledge of whose habits wc might derive advantage, 
there are still some that arc loudly calling for this kind of investi- 
gation. From the state of ignorance that we arc still in respecting 
these, we are not only forfeiting advantages which we might se- 
cure, but arc also subject to serious losses and frequent disap- 
pointments. 

This is peculiarly true of the herring. The following remarks 
will show, not only what advantages we might derive from an ac- 
curate acquaintance with the natural history of this fish, lir with 
what may be called its moral and political history, but demon- 
strate the heavy losses in a commercial view, which have been the 
conseauence, not merely of this ignorance, but of false theories on 
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that subject. If it is difficult to acquire this knowledge, we must 
recollect that nothing remains long impossible to industry and ob- 
servation. That nothing rational has been yet attempted, is 
equally a stimulus and an encouragement ; nor do I know of any 
department of this branch of natural'science, whence an industri- 
ous naturalist might derive more honour, with the additional satisfac- 
tion of having conferred solid and important benefits on mankind. 

'Jbe respect due to Pennant's name, will not permit us to speak 
lightly of him ; yet, on this subject, he seems to have either given 
way to the influence of his imagination, or to have copied without 
inquiry from the works of others, what deserves nothing but the 
name of a pure romance. The readers of his woik ou ZooZoijfy 
must be aware of the theory to which I have given this name. Yet 
I am uncertain if it originated with himself, or with Anderson the 
historian of Greenland and Iceland. Since it is necessary however 
that it should be stated, as the foundation of this biicf sketch, I 
shall give the most condensed view of it that I can, fioin he latter 
author. It is marvellous that such a tale should have been copied 
and quoted, and reprinted, not merely by the held, but by the 
careful authors of the French Encyclopscdia ; and that, thus trans- 
mitted, it should not only have been believed for half a century or 
more, by those who, if they had reflected for an instant, or even 
opened their eyes, must have seen that it was a fable, but that it 
should have been the foundation of numerous expensive commer- 
cial establishments, standing to this day as testimonials of the 
fiction of one party, and the credulity of others. 

Anderson commences by saying othat, in Iceland, the herrings 
are two feet in length ; which is a preliminary worthy of what is to 
follow. Every summer, he proceeds to say, an army of these fish 
leaves those northern regions, being chased southwards by whales, 
grampuses, sharks, and other large predatory fishes. As this army 
proceeii to the south, it divides into two columns ; the eastern one 
making for the North Cape, and descending along the coast of 
Norway. This eastern wing, however, divides itself again into 
two other columns ; one of these entering through the Sound into 
the Baltic, and the other proceeding for the point of Jutland. 

P 2 
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This latter again splits on that point into two lines, one of which 
defiles along the eastern shore of Denmark, and then entering the 
Belts, reunites itself to the Baltic division ; while4he other, coast- 
ing Keswick, Holstein, Bremen, and Friesland, enters by the 
Texel into the Zuyder Zee, so as again to return into the north sea. 

The second grand division of the original army, which had taken 
to the westward, is, according to this naturalist, the largest of the 
two. It proceeds straight for Shetland and Orkney, and thence 
goes on to Scotland. Here it divides, like the former eastern 
column into two divisions, or subsidiary columns, one of which 
proceeds down the eastern coasts so as make the round of England 
by the British channel, while at the same time it detaches parties 
into the harbours of Friesland, Holland, Zealand, Brabant, Flan- 
ders, and France. The western division, during this time, sepa- 
rates itself again in such a manner as to visit the coasts of Ireland 
and the western lochs of the Highlands, producing the Irish and 
Highland fisheries ; visiting also* the Isle of Man, where the her- 
ring fishery is notedly abundant. In its further progress, this 
Irish and Highland army reaches the land*s end, and here finally re- 
unites itself to the eastern one whence it had separated, meeting it 
at the entrance of the channel. Thus reunited, the great original 
western division of the entire northern army, makes a rendezvous 
in the Atlantic, where, it must be supposed, they take an account 
of the killed and missing, before they return again to Iceland and 
the Polar seas, to renew the same march in the following summer. 

It is sufficient to read this account to perceive, even without 
evidence to the contrary, or pn examination of the subject, that it 
must be a pure romance* It is plain, d priori^ that there are no 
means of ascertaining such a series of facts, nor even of approxi- 
mating to a much less detailed history than that which is here 
given; even admitting that the basis of the extravagant super- 
structure were true. The few facts that I have to offer, ^ill de- 
monstrate that it is an entire vision. That the herring is, to a cer- 
tain degree, a migratory fish, may be true ; but even a much mere 
limited migration than this is far from demonstrable. It is at any 
rate perfectly certain that it does not breed exclusively in the 
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Ar(!tic seas, and that it does not, as the author and Mr. Pennant 
imagine, migrate “ heaven directed’* to our shores. It is equally 
certain that it does not take the directions here described along 
them, that there is no such progress along the east and west 
coasts from a central point, and no siich reunion at the Land’s end. 
It is no less certain that its appearance, 'instead of being thus regu- 
lar and constant, is quite the reverse, and that it is marked by ex- 
treme irregularity, as well for the period, as for the places visited. 
Of the imaginary original eastern army, I do not pretend to know 
much : the few remarks I have to offer, refer principally to the 
western or supposed Scottish column. 

With respect, in the first place, to the original breeding station 
of the herring, the statement is unsupported by any evidence. We 
have no actual reports respecting their breeding or abundance in 
the northern seas. I cannot find that they have been remarked as 
abounding in the Arctic ocean, nor that they have been observed in 
the proper icy seas. They have never formed a fishery either in 
Greenland or Iceland : nor have our whale fishers taken any par- 
ticular notice of them. It is a pure error to suppose that the great 
northern whale feeds on them. That fish is incapable, from the 
structure of its msophagus and mouth, of swallowing so large a 
fish ; and its food is well known to consist of minute shrimps, 
heroes, clios, and other marine worms and insects, among which 
the cancer pedatus and oculatus appear to be the most remark- 
able. The wliale which pursues the herring on the Scottish coasts, 
is the piked, or bottle-nosed whale ; an animal of very different 
anatomy and habits. 

On the subject of the imaginary eastern army, all that appears to 
have been ascertained relates to the Swedish and Norwegian 
fisheries. The herrings were first noticed on the coasts of Sweden 
in 1740, and at that period the Gotheburgh fishery was established. 
The herrings were also abundant on the coasts of Norway before 
1790. After that date they deserted those, and made their appear- 
ance at Marstrand. So far also from this visit havino: been among 
the first, which it should have been according to Anderson's state- 
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ment, they did not appear till November, when the Swedish 
fishery commenced. The produce also was so abundant, that in 
the short space of three weeks it amounted to 600,000 barrels. 
Since that period, however, they have deserted this coast. 

This statement is sufficient*to show the falKicy of the imaginary 
visit and progress of the eastern division of the equally imaginary 
Arctic herrings ; and I may now inquire respecting the supposed 
western one that appears on our own shores. 

Now, so far are they from being migratory to us from the north, 
that there can be no doubt of their breeding on our own coasts. 
Yet the period of breeding, no less than the time of their visits, 
seems as irregular as every thing else that belongs to this appa- 
rently most capricious fish. That they do breed with us, is proved 
by their spawn being taken on many of the coasts where the full 
grown fish is found ; and if that has not been found on all, it pro- 
bably depends, partly on want of observation ^ and partly on the 
regulation for the minimum size of the herring nets. In Orkney, 
in 1699, an immense quantity of herring spawn was thrown on 
shore during some tempestuous weather ; proving that they then 
bred there. Yet, for a long period, they have entirely deserted the 
coasts of Orkney and Shetland : and it is only within three or 
four years that the Orkney fishery has recommenced. This cir- 
cumstance marks a change of haunt and of spawning-places, but 
not a migration of the lull-grown fish ; and is plainly inconsistent 
with any progress from the northward. Had they migrated in 
the manner stated, they must necessarily have appeared in Shet- 
land and Orkney every year, wWc they would also have appeared 
there first, instead of being, as is the fact, utterly unknown about 
the former islands. 

It is difficult, or rather impossible, to account for their thus 
changing the places of their spawning, not only in these islands, but 
upon the British coasts in general ; but these very changes of 
haunt prove also that they have no more any fixed rules for it 
than they have fixed migrations. Whether they did always 
spawn in these places where they were formerly abundant, cannot 
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now be ascertained. But it is probable ; partly from the fact just 
related of Orkney, and partly because, before the mesh regula- 
tion, they used to be taken of all sizes by the country fishermen. 

Of these changes of place, the few following will be suflSci- 
ent example and proofs. In the tirfie of Charles I., and long 
afterwards, the Long island was their great resort ; and at Loch 
Maddy alone in North Hist, 400 sail of vessels have been loaded 
in one season. These last events were about the beginning of the 
last century. At the prior period which I mentioned, buildings 
were erected in this inlet, and a regular fishery established ; but 
they have long since deserted, not only this spot, but all the shores 
of the Long island. It is scarcely now even remembered by the 
people when they last appeared in any quantity . 

From* the beginning of the last century, for a considerable pe 
riod onwards, their chief resort was about Loch Ewe, Loch Torri- 
don, and, generally speaking, to the northern lochs of the west 
coast. About the same period they were then also abundant on 
the coasts of Sky. This state of things is well remembered, and 
it lasted for a long time. It is well remembered because it was 
the cause of much writing; finding its way into such popular 
works as Goldsmith’s light essays, and producing as many 
pamphlets and as much talk as politics havo done at other peri- 
ods. The poet Aaron Hill, was then entrusted with the direction 
of one of these fisheries, and if I mistake not, one of Mrs. Char- 
lotte Smith’s novels was written in Sky, from a similar connexion 
on the part of her husband. It is even better remembered by those 
who sank large sums in this vast speculation. Hence were 
erected the enormous establishments at Loch Torridon, at Mar- 
tins* island, and on Tanera, now long become useless ; and the 
anticipations founded on it equally led to the establishment of 
Steen and Tobermory, and of other towns which have long ceased 
to make any progress, partly from the desertion of the herring 
shoals, and partly from the wrong principles on which the Fishery 
Society proceeded. I may here also remark, that in 1700, when 
they were abundant in Sky, it was ascertained that they bred 
there. 
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These are the losses to which I alluded at the commencement 
of this paper, which were caused by false views of the proceedings 
of the herrings. I do not know how far these establishments ori- 
ginated in the Arctic Theory, because some of them are prior, at 
least to the publication of Pennant's opinions : but it is very cer- 
tain that many of the more recent ones proceeded on this founda- 
tion, believing that the migration of the herring was steady and 
certain. NotlAng else could have led to the sinking of so much 
capital ; the nearly total loss of which has been the result of this 
false information, or theory, and inconsiderate expenditure. 

To pursue this part of the subject ; at a later period, they seem 
to have preferred the lochs further to the south. Thus Loch 
Hourn and Loch Nevish became the great fishing stations, as did 
the Sound of Sky. But, warned by their preceding failures, no 
buildings w^re erected in these, and the fishery was managed by 
means of boats and busses in the present method. Thus also 
they made Loch Fyne one of theif principal resorts, moving in a 
great measure towards the Clyde, or further south ; though it also 
happened that they were abundant in these lochs, and also in the 
neighbourhood of Sky at the same period. Thus Portree, Scalpa, 
Loch Hourn, Loch Ransa, and Loch Fyne, have, within a few 
years, been the great resorts ; yet very irregularly : anti in this 
manner has Campbell town, which depends chiefly on the herring 
fishery, fluctuated between wealth and bankruptcy. For a single 
season, not many years ago. Loch Scavig in Sky was crowded with 
them in a manner perfectly incredible. Yet, before and since that 
period, they have been unknown there ; marking in a very pointed 
manner, the extreme irregularity and caprice of their movements. 
All these seem mere changes of haunt, unconnected with any par- 
ticular migration, and for which no causes can at present be 
assigned. 

Vulgar philosophy is never satisfied unless it can find a solution 
for every thing ; and is satisfied, for this reason, with imaginary 
ones. Thus, in the Long island, it was asserted that the fish had 
been driven away by the manufactory of kelp ; some imaginary 
coincidence having been found between their disappearance and 
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the establishment of that business. But the kelp fires did not 
drive them away from other shores, which they frequent and aban- 
don indifferently without regard to this work. It has been a still 
more favourite and popular fancy, that they were driven away by 
the firing of guns ; and hence this is not allowed during the fish- 
ing season. But this, like the former, is causa pro con causa. A 
gun has scarcely been fired in the Western islands, or on the west 
coast since the days of Cromwell ; yet they have changed their 
places many times in that interval. In a similar manner, and with 
similar truth, it was said that they had been driven from the Bal- 
tic by the battle of Copenhagen. It is amusing to see how old 
theories are revived. This is a very ancient Jlighland hypothesis, 
with the necessary modification. Before the days of guns and 
gunpowder, the Highlanders held that they quitted coasts where 
blood had been shed : and thus ancient philosophy is renovated. 
The stejrm-boats are now supposed to be the culprits ; since a rea- 
son must be found. To prove their effect, Loch Fyne, visited by a 
daily steam-boat, is now their favourite haunt ; and they have left 
Loch Ilourn and Loch Torridon, where these have never yet 
smoked. 

The recent and present state of the eastward fishery will furnish 
facts equally at variance with any theory of the herring ; and as it 
is only by collecting and comparing these that we can form any 
hopes of attaining a true one, I may state the more important par- 
ticulars. 

In former times, the fishery of the east coast did not commence 
till that on the west had terminated It was then supposed, and 
not very unreasonably, that the fish had changed their ground, 
and that these were the western herrings. Yet it ought to have 
been plain that this was not the case, as the eastern fish were en- 
tirely different in quality from the western, and very far inferior. 
At the same time, they were in that condition as to spawning, 
which proved that they could not have been the same fish. The 
fact of their being entirely different fish is now at least fully proved, 
because on both shores the period of the fishery has been the same. 
It is remarkable also that the eastern fishery has become so abun- 
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darit, as quite to have obscured the western ; while the quality of 
the fish has also improved, although they continue to be still far 
inferior. In 1820, this eastern fishery was so abundant as to have 
overstocked the whole market, foreign and domestic ; procuring 
considerable loss to the merchants, and materially checking its fu- 
ture progress. It is further to be remarked in this case, that so far 
from there being any indications of a progress from the north, the 
fishery has commenced soonest on the southern parts of this shore ; 
and, what is also remarkable, that for some years since that, it 
has become later every year. Of its actual state I cannot speak 
precisely, because my observations terminated with 1821. 

I might extend th% same kind of remarks to the English fish- 
eries, but it is unnecessary. I'liat of Yarmouth, and that of the 
Isle of Man, are among the most steady. A few years ago, they 
were taken in such abundance for the London market on tlic 
coasts of Kent and ‘Sussex, that tjhcy could not be consumed, and 
were employed as manure; and other changes equally unintelligi- 
ble have occurred on the eastern and southern coasts of England, 
as well as the north shore of Cornwall. 

That this capricious conduct is not peculiar to the herring, is 
proved by the recent state of the Pilchard fishery of Cornwall, and 
by the changes which the Sardinian fishery of Britany has under- 
gone. The almost entire desertion of tliis fish from the former 
country, where it had been annual and abundant to a proverb, 
forming a steady and valuable object of commerce, is as yet unac- 
counted for. Lately, it has shewn symptoms of again returning. 

It seems at any rate pcrfcdily ascertained with respect to the 
herring, that it breeds on our own shores ; and this is the im- 
portant point which the preceding remarks serve to ascertain, 
though they yet leave the changes of place unaccounted for. It 
seems to reside permanently in the deep surrounding seas, and ap- 
parently round the whole island, though more abundantly to the 
northward. THis is clearly proved by the Dutch fishery, which 
was carried on at all times in the deep sea, and constituted that 
very fishery which was supposed to have produced to Holland such 
enormous wealth, and which excited our jealousy, and stimulated 
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our attempts. This was well known in Pennant’s time, and lon^ 
before, since it is a fishery of a very ancient date ; and it ought to 
have prevented the promulgation of the absurd theory which I have 
here contested. It is now equally known to ourselves, from our 
own deep sea fishery ; though that is domparatiyely little pursued, 
for reasons which fill appear hereafter. 

The approach to the shores is performed, in the first place, for 
the purpose of spawning, as this operation can only be carried 
on in shallow waters ; and hence the resort of the fish- to the lochs 
and bays. It is probable also that the pursuit of food is another 
reason or motive ; and, among that food, we may reckon the 
medussc and other analogous marine vermes, which are produced 
in such abundance during the summer, in all these shallow seas. 
Nor is it unlikely that the herrings are driven in to the coasts 
by their enemies, the piked whale, the grampus, and the fin-fisb, 
as well as by the cod and other smaller fishes that make prey 
of them. 

If all these motives variously combined will not account for their 
irregularity, they may at least aid in doing so. Hence, its haunts, 
as well as its periods may vary. That the season of spawning in 
different fish takes place at different periods, is apparent from the 
different states as to fulness in which these are taken at the Same 
time. Hence the periods of their approach to the shores must 
vary, and hence also the full growth of the young fish must be 
established at different periods. As to the food, the season and 
place in which that is produced is known to vary, as does its abun- 
dance ; and this, unquestionably, must be one of the powerful 
motives by which their appearance both as to time and place is 
regulated. 'I'he appearance of their great enemies is no less un- 
certain, and thus also we approximate somewhat nearer to the 
causes of all these variations. Since there is reason to believe 
that the herrings feed on the medusse, and as the presence of these 
is known by the luminous state of the water, it is very likely that 
this might, in itself, form some guide to the fishermen for their 
presence. But as they have not hitherto been aware of the cause 
of the luminous state of the water, this indication has been neg- 
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lected. In many seasons, the waters of particular bays arc highly 
luminous, and crowded with these animals ; while, in others, they 
are utterly wanting. We might expect that the presence of the 
herrings would vary accordingly ; but though I have thus observed 
it, the observations have not* been sufficiently repeated to allow of 
establishing a general Tule. 

I have already remarked that the season of spawning is appa- 
rently uncertain and various, and this seems confirmed by the dis- 
cordant opinions of the fishermen on this subject. It seems, at 
any rate, to be fully ascertained, that they spawn in the same lochs 
where they are taken. The herring spawn abounds in these places 
in the season of the fishery ; and, with small nets, fish of all 
sizes are taken. The spawn is also then devoured by cod, coal 
fish, and others which follow them ; as they arc in great abun- 
dance by the sea birds, particularly by the smaller gulls and the 
terns, which may be constantly seen flocking above the shoals, as 
the shoals of coal-fish are also ^ound following them. Thus also 
they are found round the shores of the Isle of Man ; and hence it 
appears that the proper season of the herring fishery in the lochs, 
is that in which they arrive for the p\irpose of spawning; and 
hence the condition in which they are taken. The young also 
seem to haunt the seas and bays where they have been produced, 
till they are full grown ; but they are now seldom taken under the 
full size, on account of the strictness witli which the law for de- 
stroying the small meshed nets has been enforced. The fish which 
has spawned returns to the deep sea to recruit itself ;^and thus 
the shotten herring, as it is called, is seldom taken. 

It is further evident that the season of spawning must vary on 
different shores, because, at the same time, the fish is taken in 
different conditions on different shores, or is found at far distant 
limes in the same condition. This happens comparatively on the 
east and west coasts of Scotland ; as it does in comparing the west 
coast, or the Isle of Man, with the eastern coast of England. It 
would be very important for the fisheries to ascertain the exact 
season of spawning for each place, on account of the great dif- 
ference in the goodness of the fish according to the condition in 



221 


Dr. Mac Culloch on the Herring. 

which it is taken. Independent of this, the herring is always in a 
much higher state of feeding on the west than the east coast, and 
is also much superior in size, flavour, and quality. In point of 
flavour, indeed, it is scarcely the same fish ; being as much su- 
perior as a salmon is to the worst sek trout. This difference, in 
itself, would be enough to prove that no migration took place from 
the west to the east coast. I may add to the confusion which 
belongs to this subject, what I do not pretend to solve ; namely, 
the various conditions as to fulness in which the herring is taken 
in the same place and at the same time. We might perhaps con- 
clude from this, as from the other facts stated, that the season of 
spawning is very uncertain, and that, in this case, different tribes 
of fishes, or different fish, had been intermixed. 

It appears to be a further proof against any migration of her- 
rings in a body, even from the deep seas to the shores, that when 
they first arrive, and for the apparent purpose of spawning, they 
are not in shoals. They cannot then be taken by nets, from their 
dispersion. But the Highlanders then fish for them with a feather 
or a lly, and a rod, and, by this very amusing fishery, they take 
them in sufficient quantity to render it a profitable occupation; as 
one man has been thus known to take a barrel and a half, or about 
1200 fish, during the few days this fishery lasts. It is thought 
that they again disperse after spawning before they collect into 
shoals, so as to give cause for a second fishery of the same nature* 

Such are the principal facts which I have been able to collect, 
respecting the natural history of the heiring, and the physical 
history of the fishery on the coasts of Scotland. Having had but 
slender opportunities of observation or inquiry, no other apology 
is needed for not having done more. I believe there is much 
more knowledge dispersed among the fishermen, for him who 
might have opportunity and dexterity to extract it. people 
observe ; but having neither system, nor interest to record, 
their knowledge is forgotten or neglected, even by themselves. 
He who should bestow his attention on this subject, for a few sum- 
mers, might probably attain a knowledge of the most important 
facts yet remaining, and complete what I have only sketched. 
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It is the duty of the Board of Fisheries to add this to their other 
exertions ; and if that has not yet been done, it is perhaps because 
it has been thought sufficiently known, or, possibly, because it is 
supposed unattainable. It cannot be supposed unimportant ; and 
that it is neither of all these three, I hope I have proved. At least 
I have justified the criticism with which I commenced on the 
theory of Anderson and Pennant. It will not be uninteresting 
to add a few words on the present commercial and political state 
of the Hening Fishery. 

That fishery, so long a subject of anxiety and speculation and 
regulation, has now arrived at a state more ’Extended than was so 
long wished for, and so long despaired of. It has occasionally ex- 
ceeded the demand ; and in 1820 , it considerably and injuriously 
overstocked the entire market. It must be known, at least to those 
who have attended to the history of our commerce, that our anxi- 
ety about this branch of trade was excited by our jealousy of our 
neighbours the Dutch, who were represented as raising gold from 
the mines of the ocean, and as infringing on our rights and pro- 
perty; insulting our indolence at the same time by their superior 
industry. I may refer to the pamphlets and newspapers, almost to 
the romances and poetry of the day, for the public opinion on this 
subject. 

That this subject gave rise to as much nonsense as ever was 
written, need scarcely be told ; while the greater the difficulty 
which we imagined we found in coping with them in this field, the 
greater was our anger. These politicians forgot that Holland was 
overflowing with capital and industry, and was driven to this oc- 
cupation for want of other employment for its people, as of vent for 
its capital. They forgot also that the industry and capital of 
Great Britain were much more profitably, as well as more agree- 
ably, occupied ; and that neither force, nor bad writing, nor boun- 
ties, nor acts of parliament, would succeed in diverting either from 
a profitable trade to a bad one, or from occupations of little labour 
to one extremely laborious and disagreeable. Yet thus were 
passed the chief Acts of Parliament in Charles the Second's 
time, particularly after 1672 j when it is palpable that they were 
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also as much dictated by a spirit of jealousy^ as the desire of 
gain. 

Pursuing the same system, the bounties were established in 
1748, and as the quantity or rate of these fluctuated, the herring 
fishery rose and again declined. It was at a low ebb during the 
American war, as well as during the last.* Nor could any reason- 
able bounty have enticed capital into it under those states of com- 
merce; though our politicians did not even then appear to have 
reflected that there was no capital to spare for such an employ- 
ment, that there were abundant and much more enticing de- 
mands on it from other quarters, and that the trade itself had the 
further demerit of being new, precarious, and disagreeable. This 
was the true cause of the declension of the herring fishery; and 
were the same causes to be renewed, it would decline again. If it is 
now flourishing, it is chiefly from the superabundance of capital, and 
from the want of better outlets to our industry. England will have 
cause to lament the day which shall render her the great herring 
fisher ; the rival of the ancient Dutch, and the envy of politicians 
of the same caliber as Aaron Hill and Oliver Goldsmith. 

The raising of the barrel bounty to four shillings in 1815, and the 
admission of rock salt in 1817, were the last regulations, and 
those under which this trade is now flourishing. These are all, at 
least that I shall notice, as I cannot here aflbrd to trace the whole 
history of the fishing regulations, since they would in themselves 
make a volume. The chief of the others, however, which do re- 
quire notice, was the Act for the minimum^ of the meshes, (a very 
questionable policy as it regards the domestic fishery,) and the 
method of gutting and bleeding the fish, as practised by the Dutch. 
Under this process, where carefully followed, the Scottish herrings 
are now found to be equal to the Dutch, and to compete with them 
in the foreign market. 'Fhe bounty regulation is a very doubtful 
benefit. It is costly without being necessary ; and amongst the 
fishermen in general, the restrictions and trouble which attend the 
various regulations, are so great as to make it a very common wish 
that it should be rescinded, and the whole trado left free. It is 
argued, on th^ other hand, that^ without force, the fishermen and 
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merchants will make and sell bad fish ; to which the obvious 
answer is this, this would be against their interests, as they would 
soon have no buyers. 

But to pass from this. There has been, under these various 
circumstances, a progressive increase in the quantity taken; while 
from 1816 to 1820, beyond which this sketch does not extend, the 
quantity cured according to the regulations, and therefore entitled 
to the full boilnty, has also progressively increased. But there is 
another important cause here implicated. The great increase has 
not arisen from the extension of the Buss, or deep sea fishery, but 
from that of the boat fishery. This is carried on by the small far- 
mers and fishermen who reside on the sea-shores, who sell to the 
busses, which thus find it a more profitable trade to buy from 
them than to fish for themselves. Thus far our fishery differs from 
that of the Dutch, which was carried on by large sloops or herring 
busses in the deep sea. Thus the main cause of the increase is 
not to be sought in the acts of parliament and regulations only, 
nor exclusively in the superabundance of capital. It has been one 
chief result of the alterations in the system of Highland farming, 
by which, in consequence of the allotment of the interior tracts to 
sheep, the people have migrated to the sea-shores as occupiers of 
fishing crofts. While Uust>mode of fishing has been found the most 
profitable, in a commercial view, it has also produced the ad- 
vantage of finding employment for the formerly unoccupied people 
of the Highlands, and has been, in fact, one of the great but over- 
looked benefits, which flowed from a system against which 
such a senseless and protracte^ clamour has been raised. 

It is, perhaps, time to reflect whether bounties can any longer 
be necessary. The solution of this question must be sought in the 
preceding facts. Circumstances have changed. Capital is now 
seeking employment. So is Highland industry ; so is industry in 
general. If the bounties force a larger fishery than finds a vent, 
they are no longer beneficial ; they cannot at least be necessary. 
But I need not dwell on this part of the present subject. I shall, 
therefore, pass over all that relates to the present legislative regu- 
wliether as these relate to salt, or to any thii^g else, for the 
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purpose of offeriog a few remarks on the singular stafe of the 

market. 

If we take the year 1820 as a standard, the herring fishery has 
not only arrived at its maximum, but has exceeded that, and must 
be reduced. It has, once at least, exceccfed the demand, as I shall 
presently show. Now as the supply appears inexhaustible, and as 
the demand for food appears equally so, it is an object of curiosity 
to inquire what it is which has thus brought it to a state of rest ; a 
state of rest which would at least seem to render all further en- 
couragement unnecessary. This is true of other fisheries. The 
Ling fishery of Shetland is in the same state, restricted by an in- 
sufficient demand. If it is inquired why they do not fish more, the 
fishermen answer briefly, ** the people will eat no more salt fish.’* 
'i'hus they account for that limited demand which checks their in- 
dustry, and which also, as in all similar cases of limited and doubt- 
ful demand, generally keeps the shpply down to a state somewhat 
lower than that which would really find a sale. This must be re- 
collected, in examining this question; for however a greater or an 
occasionally higher sale might occur, it is the business of the pro- 
ducer, for his own interest, first to take care that there is really a 
demand, and then to watch that his supply shall not exceed it. It 
is the object of the merchant to see that demand both precedes and 
exceeds supply. 

" It appears very difficult, practically, to admit the theory of the 
fishermen as it relates to the consumption of salt fish. As to the 
West India demand for herrings, thaf. can be accurately calculated, 
because it is compulsory on the consunrers. The Spanish demand 
for ling is equally certain and regular; because it is also com- 
pulsory from other causes, and because there is no great fluctuation 
in the number of consumers. In neither case is it a matter of 
taste or opinion, and it is therefore subject to no caprices. But 
that the people of Britain who are often in want of animal food, 
those of Ireland and Scotland in particular scarcely ever seeing it, 
should refuse to eat salt fish, is hardly credible. They assuredly* 
show no dislike to it On the sea-coasls where they have ready a^c- 
cess to it ; and in most maritime districts indeed, it forms a princi- 
Vou XVI. Q 



226 Dr. Mac Culloch on the Herring. 

pal part of their diet. It is not to be supposed that the labourer of 
the interior would not eat herrings rather than be confined all the 
year to oatmeal, potatoes, or bread ; and if there is no fish con- 
sumed in these districts, ithiust be from want of knowledge, want 
of habit, or from defect of the internal commercial arrangements of 
the county. 

That it wotild be highly advantageous, both to the people 
themselves and to the merchants and fishermen, to diffuse that 
habit and that knowledge, can admit of no doubt ; as it is folly to 
say that salt fish is not a nutritious diet. That this has been neg- 
lected, is equally apparent; and it seems particularly to have 
been neglected by our monstrous charitable establishments, in 
whose department it would seem particularly to lie. If it were 
possible to excite such a demand, and that a steady one, our 
fisheries would prosper in proportion, and can now prosper in no 
other way, as they have overstocked the foreign market; that 
market which cannot be extended as the home one may. But as 
long as the fishermen are checked by their frequent losses on a 
perishable commodity of precarious sale, they must restrict or 
withdraw. To excite such a fashion or demand, would be an act 
worth all bounties that ever were invented. The true object of 
policy is not to produce the article, but to produce a sale for it. 

H we reflect on our peculiarly maritime situation, the inex- 
haustible supply which our seas afford, and the constant occupa- 
tion for industry here found, it has been a singularly unfortunate 
circumstance, that those wh® framed the model of our Reformed 
Church did not retain at least the weekly fast. It is a misfortune 
that they had not been persons of more general views, and econo- 
mists. Much was retained that was matter of indifference on the 
great points at issue ; for the sole purpose of drawing a line short 
of the extremity of reform. Had this also been retained, a point in 
itself indifferent, the beneficial consequences would have been 
very great ; as it would not only have operated by its direct effects, 
but have tended to diffuse the general commerce of fish in the 
. inferior of our own country, and the general habit of consuming 
it. It is easy to conjecture how advantageously it would have 
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operated^ when, even now, we derive so much benefit from the 
fasts of the foreign Catholic church as the ground of a brancli 
of commerce. 

But 1 must conclude this sketch of a subject whiebtnight easily 
be extended to an inconvenient length, and shall subjoin some 
documents from the official reports, as proofs and illustrations of 
some of the preceding views and arguments. They will shew 
among other things, the state of the market and*"the supply, and 
the comparative produce of the east and west coasts of Scotland. 
The period I have selected is one of five years, as I cannot, without 
trespassing on the prescribed bounds, take a larger one. 

In 1815, there were about 160,000 barrels cured; and in 1816, 
this had increased to 163,000 only. In 1817, the increase was to 
192,000; and in 1818, it took a sudden start, and wa^228,000. 
In 1819, it had advanced to 326,000 on the east coast, and we 
here trace distinctly its gradual increase and parallel course, to the 
various causes I have already laid down. The increase in 1820 
had advanced, even on 1819; but though I have lost this docun 
ment, the consequences were such as to have left a considerable 
quantity on hand unsaleable, producing a very serious loss to the 
merchants. 

As to the east and west coasts, in 1819,. the proportion was about 
81,600 for the latter, that of the former being, as already stated, 
326,000; but as the boats of Glasgow, Grenock, and Rothsay, 
stand for about 53,000 of the latter, and as they buy on the cast as 
well as the west coasts, it is estimated that the eastern was to the 
western fishery as 280 to 45 nearly? Formerly, the eastern fishery 
was limited to Wick, which also furnished 21,000 of the produce 
of 1819. The remainder is, in a great measure, to be attributed 
to the improvements upon the Sutherland estate. 

I must now remark, that the avdVage weight of the herring 
cask is between 120 and 130 pounds, and that the number of 
fish averages 800. Now the exportation of white herrings in 1819, 
was about 227,000 barrels; leaving about 108,500, or eighty- 
seven millions of fish, for home consumption, exclusive of the 
comparatively small quantity produced by England and the Isle of 

Q2 * 
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Man. If we take the nearest round nuiftbers, and allow only two 
herrings a day for an adult, this would be an annual supply of a 
proportion of animal food for little more than 119,000 individuals. 
But this quantity would scarcely be a sufficient supply of food for 
40,000 persons, allowing ^six fish a day. It is hardly necessary to 
remark how trifling a supply this is for the home consumption, in 
an article of \\hich the production seems to be illimitable. It is 
plain that mucli’ may yet be done towards increasing the food of 
the people, when the habit shall have been excited, and the cir- 
culation of this article better understood- The price is not the 
obstacle, because the price of 800 fish was only twenty shillings. 
Animal food could not well be cheaper than when nearly two her- 
rings could be procured for a halfpenny, or when an adult could 
be completely fed for three halfpence a day. That, with such a 
price and such possibilities, the poor of this country should have 
wanted animal food in 1819, wh^n the market was glutted to the 
ruin of the proprietors, is not one of the least curious facts in a 
science which has for some time abounded, even to weariness, in 
theoretical writers. J. Mac Culloch. 


Art. IV. A new Demonstration o/* Taylor’s Theorem. By 
Edward Wilinot, Esq., T.C.D. 

[To the Editor of the Quarterly Journal.] 

Sir, September 16, 1823. 

Those who are in the habit^of lecturing in the elementary parts 
of mathematics, must frequently feel the difficulty of making the 
common proofs of Taylor^s Theorem for the development of func- 
tions intelligible to the junior students. This difficulty I have my- 
self frequently felt, and 1 knJw it is complained of by the pro- 
fessors in the French colleges. I am, therefore, induced to send 
you a demonstration which appears to me at once simple and valid. 
It is independent of those assumptions in functional principles which 
are involved in the proofs, and which, though they are perfectly 
clear to the expert and practised analyst, are always embarrassing, 
and often absolutely unintelligible, to the beginner. '1 he proof which 
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I annex was given me at one of my lectures in our University by 
an undergraduate, whose knowledge of the calculus was limited 
to the first twenty sections of Lacroix. It is independent of the 
theorem of Maclauriu, and gives that scries as a particular case. 
In this respect, amongst others, it excfels the proofs of Lacroix. 

I am Sir, &c. 

Dionysius Lardner, A.M. 

University ,ofT)ublia. 


Demonstration of Taylor^ Theorem^ ly Edward Wilmot, Esq. 

Trinity College^ Dublin, 

Let » = F (x) and n' zz: F (x + h ) ; let 

n'=:A+B {x+h) + C (x+A)*+D (x+hf+E 

Where A, B, C, . . . . are independent of x and h. Tl^e powers 
of (x + h) being expanded, and the scries disposed by the dimen- 
sions of hf it becomes 

= (A + B X + ai3. . . ) + (B + 2Cx + 3Dx* . . ) 

h + (C + 3Dx + 6Ex« . . ) 

The successive co-efficients of this scries are evidently 
^ dn cPn I • I 1 

”’ 5 ^’ ■rfl*’’ TT ’ ~diF' 1X3’ 1 ^' 1.2.3.4’ 


Hence we have 


n =r n + 
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d’^n 

dx® 
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c/x 1 ’ c/x« 1.2 dx® 1.2.3 

By supposing x =; 0 in this series, we find that of Maclaurin. 


Art. V. Historical Statement respecting the Liquefaction of 
Gases. By Mr. M. Faraday, Cor. Man. R. Acad. Paris, 
Chem. Assist, in the Royal Institution, Sec. 

I WAS not aware at the lime when I first observed the liquefac- 
tion of chlorine gas*, nor until very lately, that any of the class of 
b^ies called gases, had been reduced into the fluid form ; but, 
having during the last few weeks sought for instances where such 
results* might have been afforded without the knowledge of the 
# Phti. 7? anm-t eons, 18:23, pp. 160.I89. 
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experimenter^ 1 was surprised to find several recorded cases. 
1 have thought it right therefore to bring these cases togethor, and 
only justice to endeavour to secure for them a more general at- 
tention, than they appear as yet to have gained. I shall notice 
in chronological order, the filiitless, as well as the successful, at- 
tempts, and those which* probably occurred w^ithout being ob- 
served, as well as those which were • remarked and described 
as such. . ‘ 

Carbonic Acid^ &c. — The Philosophical Transactions for 1797, con- 
tain, p. 222, an account of experiments made by Count Rumford, to 
determine the force of fired gunpowder. Dissatisfied both with the 
deductions draw^i, and the means used previously, that philosopher 
proceeded to fire gunpowder in cylinders of a known diameter and 
capacity, and closed by a valve loaded with a weight that could 
be varied at pleasure. By making the vessel strong enough and 
the weight sufficiently heavy, he succeeded in confining the pro- 
ducts within the space previously occupied by the powder. The 
Count’s object induced him to vary the quantity of gunpowder in 
dificrent experiments, and to estimate the force exerted only at 
the moment of ignition, when it was at ^its maximum. This force 
which he found to be prodigious, he attributes to aqueous vapour 
intensely heated, and makes no reference to the force of the gase- 
ous bodies evolved. Without considering the phenomena which 
it is the^l^Count’s object to investigate, it may be remarked, that 
in many of the experiments made by him, some of the gases, and 
especially carbonic acid gas, were probably reduced to liquid 
state. The Count says, c 

When the force of the generated elastic vapour was sufficient 
t^^'^faise the weight, the explosion was attended by a very sharp 
and surprisingly loud report ; but when the weight was not raised, 
as also when it was only a little moved, but not sufficiently to 
permit the leather stopper to be driven quite out of the bore, and 
the clastic fluid to make its escape, the report was scarcely audi- 
ble at the distance of a few paces/ and did not at all resemble ffie 
report which commonly attends the explosion of gunpowder. It 
was more like the noise which attends the breaking of a smaU 
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glass tube, than any thing else to which it could be compared. In 
many of the experiments, in which the clastic vapour was confined, 
this feeble report attending the explosion of the powder, was im- 
mediately followed by another noise totally different from it, which 
appeared to be occasioned by the falling back of the weight upon 
the end of the barrel, after it had bedn a little raised, but not sufR- 
ciently to permit the leather stopper to Tbe driven quite out of the 
bore. In some of these experiments a very small part only of the 
generated elastic fluid made its escape, in thes® cases the report 
was of a peculiar kind, and though perfectly audible at some con- 
siderable distance, yet not at all resembling the report of a mus- 
ket. It was rather a very strong sudden hissing, than a clear dis- 
tinct and sharp report.** 

In another place it is said, What was very remarkable in all 
these experiments, in which the generated clastic vapour was 
completely confined, was the small degree of expansive force which 
this vapour appeared to possess, after it had been suffered to 
remain a few minutes, or even only a few seconds, confined in the 
barrel ; for upon raising the weight, by means of its lever, and 
suffering this vapour to^ escape, instead of escaping with a loud 
report it rushed out with a hissing noise, hardly so loud or so 
sharp as the report of a common air-gun, and its effects against 
the leather stopper, by which it assisted in raising the weight, 
were so very feeble as not to be sensible.'* This the Count at- 
tributes to the formation of a hard mass, like a stone, *within the 
cylinder, occasioned by the condensation of what was, at the 
moment of ignition, an elastic fluid. Such a substance was always 
found in these cases ; but when the explosion raised the weight and 
blew out the stopper, nothing of this kind remained. 

The effects here described both of elastic force and its cessation 
on cooling, may evidently be referred as much to carbonic acid 
and perhaps other gases as to water. The strong sudden hiss- 
ing observed as occurring when only a little of the products 
escaped, may have been due to the passage of tbe gases into the 
air, with' comparatively but little water, the circumstances being 
such as were not sufficient to confine the former, thougli they 
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might the latter ; for it cannot be doubted but that in similar cir- 
circumalances, the elastic force of carbonic acid would far sur- 
pass that of water. Count Rumford says, that the gunpowder 
made use of, when weU shaken together, occupied rather less 
space than an equal weight of water. The quantity of residuum 
before referred to, left by a given weight of gunpowder, is not 
mentioned, so that the Actual space occupied by the vapour of 
water, carbonic acid, &c., at the moment of ignition, cannot be 
inferred ; there*G^n, however, be but little doubt that when per- 
fectly confined they were in the state of the substances, in M. 
Cagniard de la Tour’s experiments*. 

When allowed to remain a few minutes, or even seconds, the 
expansive force at first observed, diminished exceedingly, so as 
scarcely to surpass that of the air in a charged air-gun. Of course 
all that was due to the vaporization of water and some of the other 
products would cease, as soon as the mass of metal had absorbed 
the heat, and they would concrete into the hard substance found 
in the cylinder : but it does not seem too much to suppose, that so 
much carbonic acid was generated in the combustion, as would, 
if confined, on the cooling of the apparatus, have been equal to 
many atmospheres, but that being condensible, a part became 
liquid, and thus assisted in reducing the force within, to what it 
was found to be. 

Ammonia, — I find the condensation of ammoniacal gas referred to 
in Thomsqp’s System, first edition, i. 405, and other editions ; Henryks 
Chemistry, \,^Z1 ; Accum*s Chemistry,!, 310; Murray's Chemistry, 
ii. 73. ; and Thenard's ^Traiit de Ckimie, ii. 133. Mr, Accum refers 
to the experiments of Fourcroycand Vauquelin, Aim^de Chimie, 
xxlx. 289, but has mistaken their object. Those chemists used 
highly saturated solution of ammonia, see pp. 281, 286, and not 
the gas ; and their experiments on gases, namely, sulphurous acid 
gas, muriatic acid gas, and sulphuretted hydrogen gas, they state 
were fruitless, p. 287. ‘‘ AH we can say is, that the condensation 
of most of these galtes was above three fourths of their volume.” 

Thomson, Henry, Murray, and, I suppose, Thenard, refer to the 
^ See vol. XV. p. |45, of this Journal, 
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experiments of Guyton de Morveau, Ann. de Chimie. xxix. 291, 
297. Thomson states the result of liquefaction at a temperature 
of —45®, without referring to the doubt, that Morveatgi himself 
raises, respecting the presence of water in the gas ; but Murray, 
Henry, and Thenard, in their statements notice its probable pre- 
sence. Morveau’s experiment was made in the folloAving manner: 
a glass retort was charged with the usual mixture of muriate of 
ammonia, and quick lime, the former material Joeing sublimed, 
and the latter carefully made from white marble, so as to exclude 
water as much as possible. The beak of the retort was then 
adapted to an apparatus consisting of two balloons, and two flasks 
successively connected together, and luted by fat lute. The bal- 
loons were empty, the first flask contained mercury, the second, 
water. Heat whs then applied to the retort, and the first globe 
cooled to — 21.25°C., aqueous vapours soon rose, which condensed 
as water in the neck of the retort, and as ice in the first balloon. 
Continuing the heat, aramoniacal gas was disengaged, and it es- 
caped by the last flask containing water, without any thing being 
perceived in the second balloon. This balloon was then cooled to 
— 43.25<=*C., and then drops of a fluid lined its interior, and ulti- 
mately united at the bottom of the vessel. When the thermome- 
ter in the cooling mixture stood at — 36.25®C., the fluid already 
deposited preserved its state, but no further portions were added 
to it; reducing the temperature again to — ’41®C., and hj|stening 
the disengagement of ammoniacal gas, the liquid in the second 
balloon augmented in volume. Very little gas escaped from the 
last flask, and the pressure inwards was such as to force the oil 
of the lute into the balloon where it congealed. Finally, the ap- 
paratus was left to regain the temperature of the atmosphere, and 
as it approached to it, the liquid of the second balloon became 
gaseous. The fluid in the first balloon became liquid, as soon as 
the temperature had reached — 21. 25^C. 

M. Morveau remarks on this experiment, that it appears certain 
that ammoniacal gas made as dry as it can be, by passing into a 
vessel in which water would be frozen, and reduced to a tempera- 
ture of — 21®C., condenses into a liquid at the temperature of -—48® 
C., and resumes its elastic form again as the temperature is raised ; 
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but he proposes to repeat the experiment and examine whether a 
portion of the gas so dried, when received over mercury would not 
yield water to well calcined potash, ** for as it is seen that water 
charged with a little of the gas, remained liquid in the first bal- 
loon, at -a temperature of— 21°., it is possible that a. much smaller 
quantity of water united lo a much larger quantity of the gas, 
would become capable of resisting a temperature of — 48°C. 

Sir H. Davy>Ji^ho refers to this experirnent in his Elements of 
Chemical Philosophy, p. 267, urges the uncertainty attending it, 
on the same grounds that Morveau himself had done ; and now 
that the strength of the vapour of dry liquid ammonia is known, 
it cannot be doubted that M. Morveau had obtained in his second 
balloon only a very concentrated solution of ammonia in water. I 
find that the strength of the vapour of ammonia dried by potash, 
is equal to about that of 6.5 atmospheres at 50° F and accord- 
ing to all analogy it would require a very intense degree of cold, 
and one at present beyond our rneans, to compensate this power 
and act as an equivalent to it. 

Sulphurous Acid Gas* — It is said that sulphurous acid gas has 
been condensed into a fluid, by Monge knd Clouet, but I have not 
been able to find the description of their process. It is referred 
to by Thomson, in his System^ first edition, ii. 24; and in subse- 
quent editions ; by Henry, in his Elements, i. 341 ; by Acciim, in his 
Chemistry, i.319 ; by Aikin, Chemical Dictionary , ii. 391 ; by Nichol- 
son, Chemical Diationary, article, gas ^Sulphurous acid); and 
by Murray, in bis System, ii. 405. All these authors mention 
the simultaneous application #of cold and pressure, but Thomson 
alone refers to any authority, and that is Fourcroy, ii, 74. 

It is curious that Fourcroy does not, however, mention conden- 
sation as one of the means employed by Mongo and Clouet, but 
merely says the gas is capable of liquefaction at 28° of cold. 
“ This latter property," he adds, discovered by citizens Monge 
and Clouet, and by which it is distinguished from all the other 
gases, appears to be owing to the water which it holds in solution, 
and to which it adheres so strongly as to prevent an accurate esti- 
mate of the proportions of its radical and acidifying principles/ 
Philosophical Transactions, 1823, p. 197. 
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. Notwithstanding Fourcroy's objection, there can be but little 
reason to doubt that Monge and Clouet did actually condense the 
gas, for I have since found that from the small elastic force of its 
vapour at common temperatures, (being equal to that of about 
two atmospheres only*) a comparatively moderate diminution of 
temperature is sufficient to retain it flitid at common pressure, or 
a moderate additional pressure to retain it at common tempe- 
rature ; so that whether these philosophers appjli^d cold only as 
Fourcroy mentions, or cold and pressure, as stated by the other 
chemists, they would succeed in obtaining it in the liquid form. 

Chlorine.^M, de Morveaii, whilst engaged on the application of 
the means best adapted to destroy putrid effluvia and contagious 
miasmata, was led to the introduction of chlorine as the one 
most excellent for this purpose ; and he proposed the use of phials, 
containing the requisite materials, as sources of the substance. 
One described in his Traits des Moi/ens de dcsufecter Vair (1801), 
was of the capacity of two cubical inches nearly j about 62 grains 
of black oxide of manganese in coarse powder was introduced, 
and then the bottle two-thirds filled with nitro-muriatic acid ; it was 
shaken, and in a short time chlorine was abundantly disengaged. 

. Morveau remarks upon the facility with which the chlorine is 
retained in these bottles J one, thus prepared, and forgotten, when 
opened at the end of eight years, gave an abundant odour of 
chlorine. 

I had an impression on my mind that M. de Morveau had pro- 
posed the use of phials similarly charged, but made strong, well 
stoppered, and confined by a sci.cw in a frame, so that no gas 
should escape, except when the screw and stopper were loosened ; 
but I have searched for an account of such phials without being 
able to find any. If such have been made, it is very probable 
that iii some circumstances, liquid chlorine has existed in them, 

■ for as its vapour at 60° F. has only a force of about four atn^p- 
spherest, a charge of materials might be expected frequently to 
yield much more chlorine than enough to till the space, and 
saturate the fluid present; and the excess would of course take 
th^ liquid form. If such vessels have not been made, our present 
* philosophical TrmmcHonsi 1823, p. 192. t Ibid p. 198. 
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knowledge of the strength of the vapour of chlorine will enable us 
to construct them of a much more conveni^t and portable form 
than has yet been given to them. 

Arsenmreited Hydrogen.— is a gas which it is said has 
been condensed so long sinee as 1805. The experiment was 
made by Stromeyer^ and Vas communicated, with many other 
results relating to the same gas, to the Gottingen Society, Oct, 
12, 1805. f^e&%i^ichoUon's Journal, xix. 382 ; also, Thenard 
Traitt de Chimie, i. 373; Brande’s Manual, ii. 212; Annales 
de Chirnie, Jxiv. 303. None of these contain the original ex- 
periment ; but the following quotation is from Nicholson's Journal, 
The gas was obtained over the pneumatic apparatus, by digesting 
an alloy of fifteen parts tin and one part arsenic, in strong muri- 
atic acid. “ Though the arsenicated hydrogen gas retains its 
aeriform stab' under every known degree of atmospheric^ tem- 
perature and pressure. Professor Stromeyer condensed it so far 
as to reduce it in part to a liquid, by immersing it in a mixture 
of snow and muriate of lime, in which several pounds of quick- 
silver had been frozen in the course of a few minutes.’* From 
the circumstance of its being reduced on4y in part to a liquid, we 
may be led to suspect that it was rather the moisture of the gas 
that was condensed than the gas itself ; a conjecture which is 
strengthened in my mind from finding that a pressure of three atmo- 
spheres was insufficient to liquefy the gas at a temperature of 0®F. 

Chloi'ine.— The most remarkable and direct experiments 1 have 
yet met widr in the course of my search after such as were con- 
nected with the condensation pf gases into liquids, are a series 
made by Mr. Northmore, in the years 1865-6. It was expected 
by this gentleman “ that the various affinities which take place 
among the gases under the common pressure of the atmosphere, 
would undergo considerable alteration by the influence of con*- 
d^^lsation f ’ and it was with this in view that the experiments 
were made and described. The re&ults of liquefaction were there- 
fore incidental, but at present it is only of them I wish to take 
notice. Mr. Northmore’s papers may be found in NicAokon'n 
Journal, xii. 368. xiii. 2^2* In the first is described bis appa** 
ratus, namely, a brass condensing, pump ; pear-shaped glass re- 
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ceiverS) coutaitiin^ fram three and a half to five cubic inches^ and 
a quarter of an inch thick; and occasionally a syphon gauge. 
Sometimes as many as eighteen atmospheres were supposed to 
have been compressed into the vessel, but it is added, that the 
quantity cannot be depended on, as the tendency to escape even 
by the side of the piston, rendered its confinement very difficult. 

Now that we* know the pressure of the vajfiOur bf chlorine, 
there can be no doubt that the following passage!’ describes a true 
liquefaction of that gas. Upon the compression of nearly two 
pints of oxygenated muriatic acid gas in a receiver, two and a 
quarter cubic inches capacity, it speedily became converted into a 
yellow fluids of such extreme volatility, under the common pres- 
sure of the atmosphere, that it ins^ntly evaporated upon opening 
the screw of the receiver; I need not add, that this fluid, so highly 
concentrated, is of a most insupportable pungency/' “ There was 
a trifling residue of a yellowish shbstancc left after the evaporation'^ 
which probably arose from a small portion of the oil and grease 
used in the machine,*’ xiii. 235. 

Muriatic Acid , — Operating upon muriatic acid, Mr. Northmore 
obtained such results as induced him to state he could liquify it 
in any quantity, but as the pressure of its vapour at 50® F, is 
equal to about 40 atmospheres*, he must have been mistaken. The 
following is hi^ account : “ 1 now proceeded to the muriatic acid 
gas, and upon the condensation of a small quantity of it, a beau- 
tiful green-coloured substance adhered to the side of the receiver, 
which had all the qualities of .mit.’-iatic acid ; but upon a large 
quantity, four pints, being condensed, the result was a yellowish 
green glutinous substance, which does not evaporate, but is in- 
stantly absorbed by a few drops of water ; it is of a highly pun- 
gent quality, being the essence of muriatic acid. As this gas 
easily becomes fluid, there is little or no elasticity, so that any 
quantity may be condensed without danger. My method of col- 
lecting this and other gases, which are absorbable by water, is 
by means of an exhausted Florence flask, (and in some cases an 
empty, bladder^ connected by a stop cock with the extremity of 
the retort/’.jiiii. 235. It seems probable that the facility of con- 
* Philosophical TtansaciionSf 1S23; p. lt^8. 



238 Mr. Faraday on Hie Li(]fuef action of Gases. 

den&ation> and even combiaaiion^ possessed by muriatic acid gas 
in contact with oil of turpentine, may belong to it under a little 
pressure, in contact with common oil, and thus have occasioned 
the results Mr. Northmore dascribes. 

Sulphurous Acid Gas.— AVith regard to this gas, Mr. Northmore 
says, “ having collected about a pint and a half of sulphurous 
acid gas, I proo^^ed to condense it in the three cubic inch receiver, 
but after a very few pumps the forcing piston became immoveable, 
being completely choked by the operation of the gas, A suffi- 
cient quantity had, however, been compressed to form vapour, 
and a thick slimy fluid, of a dark yellow colour, began to trickle 
down the sides of the receiver, which immediately evaporated with 
the most suffocating odour upon the removal of the pressure.’’ 
xiii 236. This experiment, Mr. Northmore remarks, corroborates 
the assertion of Monge and Clouet, that by cold and pressure they 
liad condensed this gas. The fldld above described was evidently 
contaminated with oil, but from its evaporation on removing the 
pressure, and from the now ascertained low pressure of the vapour 
of sulphurous acid, there can be no hesitation in admitting that 
it was sulphurous acid liquefied. 

The results obtained by Mr. Northmore, with chlorine gas and 
sulphurous acid gas, are referred to by Nicholson, in his Chemical 
Dktionary^ 8vo. Articles, Gas (muriatic acid oxygenized) and Gas 
(sulphurous acid) ; and that of clilorinc is referred to by Murray, 
in his System^ ii. 650 ; although at page 405 of the same volume, 
he says that, only sulphurous #Lcid and ammonia of these gases 
that are at natural temperatures permanently elastic, have been 
found capable of this reduction 

Carbonic Acid . — Another experiment in which it is very probable 
that liquid carbonic acid has been produced, is one made by Mr, 
Babbage, about the year 1813. The object Mr. Babbage had in 
view, was to ascertain whether pressure would prevent decom- 
position, and it was expected that either that would be the case, or 
that decomposition would go on, aqd the rock be split by the ex* 
pansive force of carbonic acid gas. The place was Chudley rocks, 
Devonshire, where the limestone is dark and of a^compaot tex- 
ture. A hole, about 30 inches deep and two inches in diameter, 
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was made by the workmen in the usual way, it penetrated directly 
downwards into the rock; a quantity of strong muriatic acid, 
equal to perhaps a pint and a half, was then poured in, and imme- 
diately a conical wooden plug, that had previously been soaked in 
tallow, was driven hard into the moutlT of the hole. The persons 
about then retired to a distance to watch the result, but nothing 
apparent happened, and, after waiting some they left the 
place. The plug was not loosened at the tim^, nor was any 
further examination of the state of things made : but it is very pro- 
bable that if the rock were sufficiently compact in that part, the 
plug tight, and the muriatic acid in sufficient quantity, that a part 
of the carbonic acid had condensed into a liquid, and thus, 
though it permitted the decomposition, prevented that develop- 
men power which Mr. Babbage expected would have torn the 
rock asunder. 

<•( 

Oil Gas Vapour.— All attempt has been made by Mr. Gordon, 
within the last few years, and is still continued, to introduce con- 
densed gas into use in the construction of portable, elegant, and 
economical gas lamps. Oil gas has been made use of, and, I be- 
lieve, as many as thirty atmosphems have been thrown into vessels, 
which, furnished with a stop cock and jet, have after\vards allowed 
of its gradual expansion and combustion. During the conden- 
sation of the ga^ in this manner, a liquid has been observed to 
deposit from it. It is not, however, a result of the liquefaction of 
the gas, but the deposition of a vapour (using the terms gas and 
vapour in their common acceptatiftn) from it, and when taken out 
of the vessel it remains a liquid at common temperatures and 
pressures ; may be purified by distillation, in the ordinary way, 
and will even bear a temperature of 170® F. before it boils, at or- 
dinary pressure. It is the substance referred to by Dr. Henry, in 
the Philosophical Transactions^ 1821. p. 1,09. 

There is no reason for believing that oil gas, or olefiant gas, 
has, as yet, been condensed into a liquid, or that it will take that 
form at common temperatures under a pressure of five, or ten, or 
even twenty atmospheres. If it were possible, a small, safe, and 
portable gas lamp would immediately offer itself to us, which might 



240 Mr. Faraday on the Liquefaction of Gases. 

be filled with liquid without being subject to any greater force than 
the strength of its vapour, and would afford an abundant supply 
of gas as long as any of the liquid remained. Immediately upon 
the condensation of cyanogen, which takes place at 50® F. at a 
pressure under four atmospheres, I made such a lamp with it. It 
succeeded perfectly, but, of course, either the expense of the gas, 
the faint light^fjls flame, or its poisonous qualities, would pre- 
clude its application. But we may, perhaps, without being con- 
sidered extravagant, be allowed to search in the products of oil, 
resins, coal, ijc. distilled, or otherwise treated, with this object in 
view, for a substance, which being a gas at common temperatures 
and pressure, shall condense into a liquid, by a pressure of from 
two to six or eight atmospheres, and which being combustible, shall 
afford a lamp of the kind described*. 

Atmospheric Air , — As my object is to draw attention to the re- 
sults obtained in the liquefaction bf gases before the date of those 
described in the Philosophical Transactions for 1823, 1 need not, 
perhaps, refer to the notice given in the A^inals of Philosophy^ 
N, S. vi. 66, of the supposed liquefactidh of atmospheric air, by 
Mr. Perkins, under a pressure of about 1100 atmospheres, but 
as such a result would be highly interesting, and is the only addi- 
tional one on the subject I &n\ acquainted with, I am desirous of 
doing so, as well also to point out the remarkable difference be- 
tween that result and those which are the subject of this and the 
other papers referred to. Mr. Perkins informed me that the air 
upon compression disappeared and in its place was a small 
quantity of a fluid, which remained so when the pressure was 
removed, which had little or no taste, and which did not act on 
the skin. As far as I could by inquiry make out its nature, it 
resembled water, but if upon repetition it be found really to he 
the product of compressed common air, then its fixed nature shews 
it to be a result of a very dilferent kind to Uiose mentioned above, 
and necessarily attended by far nfore important^onsequences. 

♦ In reference to the probability of auch results, sec a paper “ On 
Olefiant Gas." Annals of Philosophy, JV.S. ill. 37. 
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Art. VI. Lamarck’s Genera of SketU.. 

[Concluded from Vot. XVI. p. 79.] 


4th Family. • 

SPH.ERULATA*. (3 getieta.) 

Shell globular, spheroidal, or oval ; whorls of.tliS spire envelop- 
ing, or the chambers united under one covering. 

The spheerulata are small, spheroidal or ovah multilocular shells, 
some having no other cavity than those of the chambers, and 
their whorls enveloping one another; others are furnished with 
a peculiar internal cavity, and are composed of a series of elon- 
gated, narrow, contiguous chambers, arranged in a portion of a 
circh!||phich, by their union, form a single coat, that envelopes the 
centr^ cavity. 

1. Mitliolitesf. 

Shell transverse, oval-globular, or elongated, multilocular; 
chambers transverse, surrounding the axis, and successively cover- 
ing one another ; aperturS very smalh situated at the base of the 
last whorl, orbicular, or oblong. 

Lamarck states that he possesses some milliolites, (or rather 
milliolitay) in the recent state, which were found on fuci, near the 
Island of Corsica ; but all the species he describes are fossil. In 
that state they occur in such vast abundance as to form the 
principal part of the stony masses of some of the quarries near 
Paris* 

The size of these tiny shells scarcely exceeds that of grains of 
millet (whence their name) ; some are globular, inclining to oval, 
others oblong, or somewhat triangular. Their spire turns round 
an axis perpendicular to the plane of the whorls, and much longer 
than the transverse, or horizontal diameter of the shell ; whioh is 
just the reverse of what takes jplace with the planorbes, ammo- 
nites, ^c. The chambers, whl% are considerably broader than 

« From t^rula, a little ball. t From millium, millet, 

VoL, XVI. R 
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they are long, are transverse, envelope the whole length of the axis, 
and cover one another in succession, giving the shell a triangular 
form, three chambers being rather more than sufficient to complete 
a whorl. 

Type. MUliolites cor anguimm*. 

Shell subcordate, inflated, duplex; aperture small, suborbicular. 
Fossil, Grignon. PL vi. Fig. 220. 4 Species f- 

2. Melonites it* 

Shell subspherical, multilocularj spire central; whorls contU 
guous, enveloping, tuniciform. Chambers narrow, elongated, and 
numerous ; septa imperforate. 

Type. Mclonites sphcerica §. 

No further description. PL vL Fig. 221. 2 Species. 

6th Family. 

Radiolata [|. (3 genera.) 

Shell discoidal, spire central; chambers elongated, radiating from 
the centre to the circumference. 

From the character of the shells of this family, it follows that 
their spire can have but one turn, and is consequently false, or 
imperfect. 

1. RotalitesV. 

Shell orbicular, spiral, convex or conoidal at the upper part ; 
flattened, radiating, and tubercular, at the lower; multilocular. 
Radii wavy. Aperture marginal, triangular, inclined towards the 
base. 

The rotalltes are very small shells, widest at the base, with the 
whorls contiguous and distinct. The transverse septa which dh 

^ Serpent’s heart. 

t We omit the genus gyrogoniieSf altogether, on the anthorify of M.Mt 
Cuvier and Brogniart, quoted below, The truth of Leman’s observatioii, has 
since been confirnied by Mr. Sowerby. The passage alluded to will be found 
at page 61 , of the Deteripiion Geologique des iinvirons de Parh^ Speaking of 
the fossil shells of the third fresh-water formation, Messrs. B. and C. add, 

There are also found in it tiiose round, channelled bodies, which M. 
de Lamarck has named gyrogonUeaJ%kd which, according to M. Leman's 
observations, appear to be the seed of a species of chara,** 

X From mr/c, a melon. § Sphericai* || From radius, a r«y« 

% From rata, a wheel. 
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vide the chambers, radiate from the centre or axis of the shell 
towards the circumference, so that the chambers are slightly 
conical. 

One species. Botalites trochidiformis*. 

Shell conoidal ; whorls carinate ; Tower side granular. Fossil, 
Grignon. PI. vi. Fig. 222. 

Lenticulites t. 

Shell sublenticular, spiral, multilocular ; exterior margin of the 
whorls triplicate, extending over the interior whorls, both above 
and below, to the centre of the shell. Septa entire, curved, pro- 
duced on bdth sides like radii. Aperture narrow, projecting over- 
the penultimate whorl. 

The Tenticulites are distinguished from the rotalites and dis- 
corbites, by the lateral prolongation of the chambers and septa, 
and from the nautilus, by not having the siphon of that shell. 
They are very similar in structure to the nummulites, but they 
differ from them by the prolongation of the chambers, and by 
the projection of the aperture over the penultimate whorl. They 
are chiefly found in the fossil state, but Lamarck tells us that he 
possesses some recent species of this genius, which were found in 
the sea near Teneriffe, at the depth of 125 feet. He describes only 
three fossil species, but adds in a note, that the nautilus calcar^ and 
nautilus crispusy of Gnielin, as well as the nautilus cafcnr of Fich tel, 
appear tb be distinct species oPlenticulinm, and must be added to 
those he has described. 

Type, Lenticulites rotulala J. 

Shell orbicular ; margin acute ; discs somewhat gibbous on both 
sides. Fossil, Meudon. PI. vi. Fig. 223. 

Placentula§. 

Shell orbicular, discoidal, convex above and below, multilocular J 
aperture oblong, narrow, lying like the radius of a circle on the 
lower disc, or on both discs. 

The placentulm are divided ^ternally into several chambers, 

^ Trethus^ekaped* f Lenticuhy a little lentil* 

I From tvittkt, a little wheel, j A little cake. 

R 2 
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each extending from the centre to the circumference. Their aper- 
ture is the chief character which distinguishes them from the len^ 
ticulites. 

Type* Placentula pulvinata 

No further description. •?!. vi. Fig. 224. 2 Species, both 
recent. 

6th Family. 

Nautilacea. (6 genera.) 

Shell discoidal, spire central, chambers short, not extending 
from the centre to the circumference. 

The nautilacea differ widely from the radiolata, irf having the 
spire composed of several whorls, wherefore the chambers cannot 
extend from the centre to the circumference : their spirfe is also 
complete, which that of the radiolata never is. 

1. Discorbitest. 

Shell discoidal, spiral, multilqcular; sides simple. All the 
whorls visible, naked, contiguous to one another. Septa transverse, 
frequent, imperforate. 

The discorbites differ from the nautili^ by having all the whorls 
of the spire visible, and no siphon : from rolalites, by the aperture 
not inclining downwards towards the base, and the spire not rising 
into a cone. 

One species. Discorbites vesicular isX, 

Shell discoidal ; whorls nodular at the chambers, subvesicular; 
last chamber somewhat closed. Fossil, Grignon. PI. vi. Fig. 225. 

Note, by Lamarck. The Cornu ammonis vulgatissimum of Plancus, 
(de Conch. Arirain. p. 8. t. 1. f. 1.) must be referred to this genus. 

2. Siderolites 

Shell multilocular, discoidal; whorl# contiguous, not visible 
externally; disc convex on both sides, and loaded with tubercular 
points; circumference bordered with unequal radiating lobes. 
Septa transverse, imperforate. Aperture distinct, sublateral. 

The siderolites are very small,* star-shaped shells, with a sub- 

♦ Made like a cushion, or pillow, f From discus, a disk, and erbis, an orb. 

I Vesicular, § From sidus, a star. ^ ^ 
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gr^dular disc, and the circumference beset with several unequal 
points, diverging like radii. 

One species. Siderolites calcitrapoides*^ 

A small shell, very remarkable for its star-shape ; it is subpa- 
pillous, with unequal projecting radii, with blunt points. Foslsil, 
Maestricht. PI. vi. Fig. 226. 

3. Polystomellaf. 

Shell discoidal, multilocular ; whorls contiguous, not visible ex- 
ternally ; their surface radiated by transverse furrows or ribs. 
Aperture composed of several foramina, variously disposed. 

The polystomellse are radiated externally by the projection of the 
transverse septa of the chambers, which extend from the summit 
to the circumference of the shell, crossing the whorls, which are 
not visible on the outside. These characters are common also to 
the lenticulites, but the aperture of the latter is simple, whilst that 
of the polystomella is composed . of several holes, differently dis- 
posed in the different species. 

Type. Polystomella crispaX. 

No further description. PI. vi. Fig. 227. 4 Species, all recent. 

4. Vorticialis §. 

Shell discoidal, spiral, multilocular ; whorls contiguous, not 
visible externally; septa transverse, imperforate, not extending 
from the centre to the circumference. Aperture niprginal. 

The vorticiales differ from the nummulites chiefly by having a 
distinct aperture, and from the discorbites, by the spiral whorls not 
being visijjle externally. Their is central, and confounded 
with the summit of the spire. 

Type, Vorticialis craticulata^* 

No further description, PI. vi. Fig. 228. 

5. Nummulites ||. 

Shell lenticular, attenuated towards the edges; spire internal, 
discoidal, multilocular, covered with several thin plates ; exterior * 


♦ yike the rowel of a spur, 
t Curled. 

% Vromeraneuiaf a gridiron ? 


t From -tt-oXuf, many, and a mouth. 
§ From vorteXf a whirlpool } 

([ From nummulvs, a small coin. 
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side of the whorls triplicate, extending from both sides to the cen« 
tre of the shell, and uniting. Chambers rery numerous, small, 
alternate ; septa imperforate, transverse. 

The nummulites, by a transverse section in the direction of their 
plane, present from eighteen to twenty-four very narrow whorls, 
which seem to turn circularly round a central point, yet, never- 
theless, describe a true spiral line, terminating in the last whorl ; 
and since each of them is doubly folded at its exterior margin, they 
form as many little plates, above and. below, as there are whorls, 
which all unite at the two centres. Now, between all these little 
plates, each whorl of the spiral is divided into a multitude of small 
chambers, formed by transverse, imperforate septa, extending ra- 
ther obliquely towards the centre of each disc, losing themselves 
and disappearing between the plates, as they approach each other. 
Hence the shell is thickest in the middle. 

Breyuy in 1732, and Jean Gesner^ in 1758, conceived the idea 
that the nummulites are true univalve shells, very analogous to the 
ammonites, and Brugui^res has since adopted their opinion, of the 
accuracy of which there can now be little question. They are very 
common fossils, and extremely abundant in various countries, often 
forming large stony masses. Brugui^res considers them to be sea 
shells. 

Type. Nummulites Icvvigata*. 

Shell lenticular, smooth, slightly convex on both sides. 

Fossil, Villers-Coterets. PI. vi. I’ig. 229. 4 Species, all fossil. 

6. Nautilus f. 

Shell dlscoidal, spiral, multil5cular ; parietes simple, without any 
suture. Whorls contiguous ; the last enveloping the others. 
Chambers numerous, narrow, transverse, formed by transverse 
septa; last chamber very large; septa concave on the side next to 
the aperture, tlieir discs perforated by a tube,' and their margins 
very simple. 

The nautilus is generally rather a large shell, whose spire turns 
orbicularly in the same plane, round the central summit. A por- 


^ Smooth, 


t The original name, from a aailoiv 
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ti(m of the last wborl seeing to be enveloped by the posterior part 
of the sack or mantle of the cephalopodous animal to which it be- 
longs, the remainder of the shell being uncovered and visible ; 
whilst another part of the animal is contained in the last chamber 
of the shell, to which it probably adheres by a tendinous ligament, 
inserted in the extremity of the siphon** The want of colour at 
the end of the last whorl, confirms this supposition* 

Typo. Nautilus pompiliusf. (Idem* Xm».) 

Shell suborbicular, marked with red streaks ; whorls smooth at 
the back and sides; aperture oblong-cordate ; umbilicus concealed* 
Indian Ocean. PI. vi. Fig. 230. 2 Species, ])oth recent, 

7th Family* 

Ammon EATA, (5 genera.) 

Septa sinuous, lobed and indented at the circumference, united 
at the inner surface of the shell, and articulating with it by means 
of indented sutures. 

The multilocular shells of this family are very remarkable for 
the character of their septa, whose wavy and sinuous discs, lobed 
and indented at their circumference, form, by their union, as they 
fold back at their junction with the inner surface of the shell, a 
sort of indented sutures, not unlike the leaves of the parsley. These 
suture sarc hidden by the exterior portion of the shell ; but, although 
we usually find the ammoneata in the fossil state, after the shell has 
disappeared, still their casts display, in a very evident manner, 
the peculiar characters of the family. 

Of the animals belonging to these shells we know nothing; but 
from their being multilocular, we presume, with great probability, 
th^they are cephalopoda, and analogous to the nautili, though 
atlne same time very distinct from that genus. It seems probable 
that tMh shell is wholly internal, and, as BrugUi^rcs has supposed, 
that most of them live at great depths in the ocean. 

The general form of these multilocular shells varies extremely 

♦ A similar confirmation, there is every reason to suppose, must belong 
the ammonites, nummutites, &c. See what has been already said on this sub- 
ject nnder the bead Sptrulu. 

Whence term used by PUoy, for a species of 

pautilus, 
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in tbc different genera. Some are discoidal, with spiral whorls 
eiflier visible or enveloping ; some form a turrited, pyratnidal spire ; 
whilst others arc straight, or nearly so, without any spire at all. 

1. Ammonites^. 

Shell discoidal, spiral, whorls contiguous, and all of them visi- 
ble ; the interior parietes articulated by sinuous sutures. Septa 
transverse, lobed and indented at the circumference ; their discs 
without any siphon, but perforated by a sort of marginal tube. 

The ammonites differ essentially from the nautili, by the sinuous 
sutures of the internal parietes, and by the similarly sinuous form of 
the septa. From thc^ orbulites, by all the whorls being distinctly 
visible. 

The ammonites are only known in the fossil state, and most of 
the specimens, found in our collections, are merely internal pyritic 
casts of the shells. They are common in almost all countries^ 
chiefly in schistose or argillaceoi^ formations, and M. Menard 
found one in the maritime Alps, at an elevation exceeding 9000 
feet. Several species are of very large size. They abound sq 
much in Burgundy, that the road betweea Auxerre and Avalon is 
mended with ammonites. 

Type. Ammoniiez 

Shell discoid, convex, with radiating undulations ; inner whorls 
half exposed; marginal undulations numerous; central undulations 
few, very prominent ; aperture cordate elongated. PI. vi. Fig. 231 . 
From Kelloways}. 

2. Orbulites §. 

Shell subdiscoidal, spiral, wRorls contiguous, the last envelop- 

♦ From ammon^ a name of Jupiter, who was worshipped in Libya uudei^e 
form of a rani. Tfie old name of the ammonites was contu from 

their resemblance to a ram’s horn. ^ 

f Named in honour of Mr. Kaniff* 

X Onr ii^ure, and the preceding spedhe character, is taken from the Mineral 
Concholoffy of the late James Sowerhy, Esq., in whose lamented death natural 
history has recently experienced a severe loss. The talents and ardour of bis 
sons, happily forbid our deploring it as irreparable. 

Lamark describes 20 species of ammonites, but be has not given a single refe* 
cure to any other author, or to any figure, for either of the species described. 

§ From orhisj an orb. 
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ipg the rest; internal parietes articulated by sinuous sutures. 
Septa transverse) lobed at the circumference) and perforated by a 
marginal tube. 

Type. Orbulites subradiatus** (Ammonites subradiatus. 

Sowerby,') 

Shell lenticular, umbilicated, carinated and radiated; radii 
twice curved, obscure, excepting near the margin, where they are 
bifid ; umbilicus small ; keel entire ; aperture sagittate. 

From a mass of elite, found on the road between Bath and Bristol, 
PI. vi. Fig. 232. 

3. Ammonoceratitest. 

Shell corniform, arched, subsemicirculanr ; parietes articulated by 
sinuous, ramose, indented suturA. Septa transverse, sinuous, 
lobed and indented at the circumference. Tube or siphon mar- 
ginal, not perforating the septa. 

The ammonoceratites seem to be to the multilocular shells with 
indented septa, what the spirula is to those with simple septa. In 
either case the whorls of the spire are not contiguous, and the 
present genus appears not even to form one compete whorl. The 
upper extremity is flattened at the sides, so as to become lingui* 
form. 

Type. Ammonoceratitez gloszoideaX. 

Shell very large, thick, cylindrical, arched, rather flat at the 
sides, inner side somewhat concave ; apex compressed, linguiform. 
Said to be found in India. PI. vi. Fig. 233. 

♦ SvhradiaJted. Onr figure is from a specimen lent us by our kind friend 
Mr. G. B. 8owerby, and which- has been drawn and described in the 5th vol. 
of lA Mineral Concbology. Lamarck has described five species of orbulites, 
hut given no reference to any figure of either of them, except to a doubtful 
one of the third, O. stiiata. We have adopted Mr. Sowerby’s specific name and 
description of the specimen we have figured, which d^es not belong to either 
of the five species mentioned by Lamarck. 

t From Kfxfxmvy ammon, and xifci;, a horn. 

X From a tongue, and nJor, form. Oor figure is copied from that in 

Bowdiclfs Elements of Concbology, who calls it A, Lamarckii, and says, in a 
note, “ The locality is unknown, M. Lamarck purchased it by accident : he 
kindly allowed me to take it home, in order that the figure, which is tlie first 
that has been made, might he as accurate as possible.*' Part 1. p. 21. 
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The shell has been broken in three pieces, as shewn in the figure# 
Its length is 19 inches, 2 lines. {French measure#) 2 Species#} 
4. Turrilites*. 

Shell spiral, turrited, multilocular, whorls contiguous, all visible ; 
parietes articulated by sinuous sutures. Septa transverse, lobed 
ahd indented at the circumference. ‘ Aperture rounded. 

The turrilites, instead of being discoidal, or simply arched, are 
elongated, straight, and form a very elevated spiral, which, it seems, 
must terminate in a point, like the turritella. Fragments of in- 
ternal casts of this shell have been long known by the name of 
turhinitfis. We are indebted for a more accurate knowledge of the 
genus to M. Denis Montfdrt# 

One species. Turrilites costutUla^^ 

Shell straight, turrited; whorls convex, transversely ribbed; 
ribs tubercular at the extremities. Si. Catherine's Hill, near Rouen. 
PI, vi. Fig. 234. 

6. Baculitest# 

Shell straight, cylindrical, sometimes slightly compressed, rather 
conical ; parietes frticulated by sinuous sutures. Septa transverse, 
near together ; disc of the septa imperforate, lobed and indented 
at the circumference. 

The chambers of these shells, of which we have only the internal 
casts, are narrow, ransverse, and differ in that respect from those 
of the turrilites, wh'^ii are rather longitudinal, the septa which 
form them b i arther asunder. In both, the chambers are 
filled with «• matter. 

Type Baculiies Faujasn§. 

Shell straight, cylindrical, slightly depressed at the oppose 
sides ; sutures lobed, indented. St Peter's Mount, near Mdatricht 
PI. vi. Fig. 235. 3 Species. 

Section II. 

Mojiothalamous Cephalopoda. (I Genus.) 

Shell unilocular, wholly external, and enveloping the animal, 

V From (urris, a tower. t Ribbed. f p^oiti baeuium, a staV# 

f In honour of M# Fan^s, 
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It 10 a very extraordinary circumstance that an animal> whoso 
body is not in the slightest degree spiral, should form a spiral shell. 
The fact, however, is well ascertained, as the animal has been seen 
in its shell, and Lamarck states that he has seen it so himself, 
curvature of the shell arises, he thinks, from the way in which the 
animal folds and rolls up some of its arms, when at Irest within it. In 
the cephalopoda of the first section the portion of the body of the 
animal, enclosed by the shells, is contained in the last chamber ; iu 
this, the whole animal is enveloped by the shell. 

The shell of the monothalamous cephalopoda is univalve, unilo-* 
cular, wholly external, and capable of floating on the surface of 
the water. It is thin and fragile, and seems to have some analogy 
with that of the carinaria; but the animal, to which that shell belongs, 
is not a cephalopoda. 

One genus. Argonauta:* . 

Shell univalve, unilocular, involute, very thin; spire bicarinated, 
turning into the aperture ; carinee tubercular. 

The animal of the argonauta has a fleshy |)ody,like the octopus, 
obtuse below, and principally contained in a non-alated sac, 
formed by the mantle. The head is furnished with lateral eyes, 
and terminated by the mouth, around which are ranged, like radii, 
eight elongated pointed arms, furnished with suckers. Two of 
these arms have, for two-thirds of their length, a thin, oval mem- 
brane, which the animal extends and contracts at pleasure. 

The difference between this animal and the octopus, consists 
principally in the singular membrane just mentioned, and in the 
latter having no shell. 

The argonauta does not appear to be attached to its shell, and 
it fs said that it quits it when it pleases. It is asserted, moreover, 
that when it wishes to sail on the surface, it displaces the water 
from the shell, in order to lighten it, extends the two membranous 
arms, which serve as sails, and plunging the others in the sea, they 
perform the office of oars. If bad weather, or an enemy approach, 

♦ From argo, the name of the ship which carried Jasoii from Thessaly to 
Colchis, and nouto, a sailor. Lamarck observes, that the genus oct of 
onght, perhaps, to be mcluded in this section, 
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in an instant all is taken in ; the animal ships his bars^ strikes his 
sails, and upsets his boat, which fills with water and goes down : 
but when the danger is past, he returns to the surface, bends his 
sai}^ again, and once more rows gallanfly along. 

The tender nautilus, wtio steers his prow, 

The sea-l^rn sailor of*his shell canoe. 

The ocean Mab, the fairy of the sea,— 

• *•««*«* 

He when the lig;htnitig<wingcd tornadoes sweep 

llie surge, is safe — his port is in the deep. Byron. 

Recent observations have vindicated the character of this clever 
little sailor from the aspersions heretofore cast on it, of being a 
m$re pirate, who having killed and devoured the former inhabitant, 
seizes on his vessel : they have proved that He is lawful owner, and 
his own industrious shipwright — and beautiful is the model 
which his little frail bark is constructed ! It somewhat resemble^ 
a nautilus in its external form, whence its trivial name, paper 
nautilus \ but it is essentially different from that shell, in being 
unilocular. It is, besides, very thin, externally rugose or tuber- 
cular, and furnished with a double keel.^ The end of the spire 
always turns inwards and enters the cavity, and the last w^orl 
envelopes all the others. The argonautte are found in the Medi- 
terranean, aftd East Indies, 

Type. Argonauta argo, (Idem. Linn,) 

Shell large, involute, very thin, white; sides transversely ribbed; 
ribs frequent, forked on one side ; carinee approximate, tubercular, 
partially blackish red ; tubercles small, very numerous. Mediter- 
ranean, PI. vi. Fig. 236. 3 Sjlecies, all recent. 

Section III. 

Naked Cephalopoda. (1 Family.) 

The animals of this section havc no shell, either internal or ex- 
ternal, but the greater number of them contain a solid, free, cre- 
taceous or horny substance in the interior of their body. 

Sepiaria. (4 Genera.) 

This family includes all the animals which Linneus compre- 
hended under one generic mme, sepia ; they are the most perfectly 
known of all the cephalopodous moUusca. 
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The sepiaria are marine animals, none of them have any true 
shell, they always live in the sea, some crawling at the bottom, as 
the octopus, others, as the sepia and loligo, swimming freely in 
mid water, by means of the membranes or fins with which their 
sac is furnished. 

The body of these animals is fieshy, half enclosed in a muscular 
sac, from which the head and anterior part of the body project. 
The head is crowned with tentacular arms, disposed like radii 
round the mouth, with suckers on the inner side. The branchioe 
are enclosed in, and concealed by, the sac, on the outside of the 
peritoneum which contains the yscera. They are two in number, 
of a pyramidal form, and are situated one on each side of the pe- 
ritoneum. The containing cavity has an external communication 
by the funnel under the neck, at the mouth of the sac, and which 
conveys the watet to and from the branchiee. 

1. Octopus ^ 

2. Loligopsis. 

The second of these genera is wholly unprovided with any solid 
cretaceous or horny substance in the interior of its body, but the 
octopus has two cartilages inserted in the substance of the purse, 
or elongated sac, which partly contains the body. Cuvier de- 
scribes these cartilages as having the form of a dagger, (stilets,) 
and says that they occupy the lower half of each side of the back, 
and arc the only appearance of any thing resembling the sword of 
the calmar, (Loligo^) or the bone of the sepia. Hist, et Anatom, 
des Mollusquesj p. 12, 

The general form of the octopui^is very analogous to that of the 
sepia and loligo ; it has eight long, nearly equal arms, surrounding 
the mouth ; no membranes for swimming attached to the sac, and 
the suckers are simply fleshy, and not provided with the horny in- 
dented ring, which constitutes the claw of the latter animals. 
They are the largest of the sepiaria. The loligopsis ha.s eight 
sessile and equal arms, round the mouth ; two fins, or membranes, 
for swimming, attached tb the lower part of the sac, and is of 

♦ From eight, and •an/g, a foot. 
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small size. Only one species, LoUgopsis Peronii, is ktiovm. Of the 
octopus, Lamarck describes four species. 

3. Loligo*. 

Body fleshy, contained in an elongated cylindrical sac; sac 
pointed at the base, and alafe at the lower part. An elongated, 
thin, transparent, horny lamina, enclosed in the interior of the body, 
near the back. Mouth terminal, furnished with strong horny man- 
dibles, like a parrot’s bill, and surrounded by ten arms ; arms fur- 
nished with suckers, with circular, cartilaginous rings, with simple 
edges ; two of the arms longer than the rest, and pedunculated. 

The loligo is distinguished froMI the sepia, by its sac being nar- 
rower, and furnished with the membranes for swimming at the 
posterior part only ; whereas that of the sepia, which is very much 
broader, has a narrow ala, or fin, on each side, extending from the 
upper margin to the base of the sac. A still more striking dif- 
ference between the two genera, is derived from the sword, or sim- 
ple, feather-shaped, horny, transparent, dorsal lamina, belonging 
to the loligo, which, in every respect, is wholly unlike the lamellar, 
spongy bone of the sepia. 

The internal organization of the two “animals is very similar ; 
each secretes a black liquor, which it can eject at pleasure, and 
probably on similar occasions. The loligines swim at freedom in 
the sea, and prey on crabs and other marine animals. They de- 
posit their eggs in clusters, like a bunch of grapes, all being 
attached to a common centre, and forming an orbicular mass. 

Type, Loligo vulgarise. (Sepia loligo. Linn,) 

Alae semirhomboidal, separate to the extremity of the tail; 
border of the sac trilobate ; dorsal lamina contracted anteriorly* 
European Seas, PI. vi. Fig. 237. 

4. Septa t. 

Body fleshy, depressed, contained in a sac ; sac obtuse posteri- 
orly, and bordered on each side, through its whole length, by a 

* Original Latin name for a species of cuttle Hlh. 

f ^ommon. 

} From ufio, to cover, or conceal, bccouie it conelaU itself, when pnnaed, 
by the ejected inky fluid. 
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narrow ala« A free, cretaceous, spongy, opaque bone, enclosed in 
the interior of the body, near the back. Mouth terminal, sur- 
rounded by ten arms, furnished with suckers ; two of the arms pe- 
dunculated, and longer than the others. 

The bone enclosed in the body of the sepia, is friable, light 
whitish, oval, rather thick in the middl'c, thin and sharp at the 
edges. It is composed, according to Cuvier, of thin laminse, in 
the interstices of which are a multitude of small hollow columns, 
perpendicular to the laminm. 

The sepim attain a considerable size ; some are nearly two feet 
long. The head, which, with th^ upper part of the body of the 
animal, projects beyond the sac, has two large, very remarkable eyes, 
placed at the sides, and which are the most perfect of those of any 
of the invertebrated animals ; except that they have no eyelids, 
they appear to be as perfect as the eyes of vertebrated animals. 
The suckers at the summit of the long'arms, serve to keep the ani^ 
mal stationary, whilst it seizes iti prey with the shorter ones, which 
are also furnished with suckers, and are coni^cal, pointed, and ra« 
ther compressed at the sides. The form of the suckers, when ex- 
tended, is nearly that oT an acorn cup, with a deep circular car- 
tilaginous ring, armed with small hooks, which is secured in a thin 
membrane, something transparent by the projection of a ledge,* in- 
vesting its whole circumference about the middle of its depth, and 
not to be extracted without some force. 

Each sucker is fastened by a tendinous stem to the arm of the 
animal ; which stem, together with part of the membrane that is 
below the circumference of the cartilaginous ring, rises into, and 
fills its whole cavity, when the animal contracts the sucker for 
action. In this state, whatever touches it, is first held by the mi- 
nute hooks, which insinuate themselves betwixt the scales of its 
prey, and then is drawn up to a closer adhesion, by the retraction 
of the stem, and'inferior part of the membrane, much in the same 
manner as a sucker of wet leather sustains the weight of a small 
stone The mouth of the sepia is situated at the summit of the 


^ Needham on the Calamary, p. 174b. 



2j$& Lamarck’s Gemra of Shlb. 

head^ ia the centre of the arms ; its orifice is circular^ membranous, 
more or less fringed, and contains internally two hard, horny man- 
dibles, similar in form and substance to those of a parrot’s bill, 
which are hooked, and shut one into the other. Within the cavity 
of the beak is a membrane) furnished with several rows of small 
unequal teeth. With thi^ formidable weapon, the sepia devours 
crabs, lobsters, and even shell-fish, which it crushes with its beak, 
and then completes their trituration in its muscular stomach, which 
almost resembles the gizzard of a bird. 

The bladder which contains the black fluid, called the sepia inJi^ 
is placed near the coscum; it is connected with the extremity of the 
intestinal canal by a small tube, and terminates at the anus, whose 
orifice opens into the funnel at the anterior part of the body of the 
animal. By this canal the sepia ejects the inky fluid contained iu 
the bladder, wh^n pursued by an enemy, and escapes the threatened 
danger, by the obscurity it imparts to the surrounding water. It 
is said that the Indian ink is prepared from the black fluid of some 
species of sepia. ^ 

The sepiae are not hermaphrodite, like most of the other mol- 
lusoa, but consist of male and female* individuals ; the latter lay 
clusters of soft eggs, connected together like a bunch of grapes. 
They are supposed at first to be yellowish, and to become blackish 
after they are fecundated. 

Type. Sepia ojficinalis*. (Idem. Linn,) 

Body smooth on both sides ; pedunculated arms very long ; dor- 
sal bone ellipticaU Mediterranean^ English Channel^ &c.t. PI. vi. 
Fig. 238. 2 Species. ^ 

Fifth Order. 

HETxaopon^. (3 Genera.) 

Body free, elongated, swimming horizontally. Head distinct ; 
two eyes. No coronet of arms on the head, nor foot under the 
belly or^eck, for creeping. One or more membranes for swim- 
ming, not disposed in regular qrderi nor in pairs. 

• Of the shops. 

f in some former taKsnceSi /esMMel#, (the chsonel,) has inufyertently been 
written lammka. 
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The situation of the heart and branchiae of the mollusca of this 
order, is extremely singular ; they are placed below the belly, and 
in many of them arc on the outside of it. In this respect, and in 
the position of the animal whilst swimming, which is horizontal, 
the heteropoda differ essentially from the pteropoda, which always 
float in a perpendicular position. 

They seem to be more nearly allied to the cephalopoda, but differ 
from them by having no arms on the head, no mantle, nor the two 
horny, crooked mandibles, like a parrot’s bill, which those animals are 
furnished with : their organs of motion are also differently disposed. 

The body of these mollusca is gelatinous and transparent, and 
the shell of some of them resembles that of the argonauta. 

1. Carinaria*. 

Body elongated, gelatinous, transparent, terminated posteriorly 
by a tail, and furnished with one or several unequal aim. Heart 
and branchioa projecting beyond the belly, united in a pendant 
mass, situated towards the tail, and enclosed in a shell. Head 
distinct: two tentacula ; two eyes ; a contractile trunk. 

Shell univalve, conical, flattened at the sides, unilocular, very 
thin, hyaline ; summit convolute, spiral ; back of the shell some* 
times furnished with an indented keel. Aperture oblong, entire. 

M. Bory de St. Vincent first observed this singular animal in his 
voyage to the principal islands of the African seas, and gave a 
figure of it, with its shell enclosing the principal organs. Subse- 
quently MM. Peron and Le Sueur have given further details of 
the animal, in the Annales du Museum^ vol. xv. p. C7.^ 

Type. Carinariavitrca \, (Patella cr is tata. Linn,') 

Shell thin, hyaline, transversely sulcated ; back furnished with 
an indented keel ; spire conoidal, attenuated ; apex very small, in- 
volute; aperture contracted towards the keel. Southern Ocean, 
PI. vi. Fig. 239. 

This shell, which M. Lamarck considers as the rarest, most 
curious, and most precious of all that are contained in the Museum 
of Natural History at Paris, was presented to it by M. de la R^veill^re, 
Lepaux,. in the nape of M. Huon, who, after the death of Entre- 
^ From cartnUf the keel of u vessel, f Glassy. 

Vol. XVI. S 
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casteaux, commanded the expedition sent in search of La Peyrouse. 
It is distinguished from the argonauta^ by the spiral summit not 
entering into the aperture, and by its having a single, sharp, in- 
dented keel, the whole length of the back. The animal, moreover, 
never conceals itself in the* shell, which, probably, serves only to 
protect the heart and branchise, which are enclosed within it. 

Lamarck gives two other species, fm^lis, from the Afri- 

can Seas, and C. cymbium, {argonauta cymhium, Linn,) from the 
Mediterranean ; the latter no larger than a grain of sand. 

2. Pterotrachea. 

3. Phylliroe. 

These genera, the last of the mollusca, have no shell. 


In parting with our author, we cannot but congratulate and 
thank him for the essential service he has rendered the science by 
his admirable work. In his hands conchology has assumed its 
proper aspect, and from being little better than a vague mass of 
unconnected descriptions, now forms a regular and important link 
in the great chain of natural history; ^If his system be not abso- 
lutely faultless, it is at least superior to any other general system 
extant. In one or two instances, perhaps, Lamarck m4y have con- 
stituted a genus, from characters not sufficiently peculiar to entitle 
the individual to that distinction. His castalia, for instance, seems 
to be separated from the unio on insufficient grounds; and Mr. G. B. 
Sowerby has, we think very properly, restored it to that genus. 
Indeed, our author himself appears to have had some doubt on 
the subject, from the specifft name ^ ambiguaf by which he deno- 
minates it. 

In point of nomenclature, the work pontains some grammatical 
inaccuracies and inelegancies, which have occasionally surprised 
us. The names are frequently taken from obsolete Latin terms, 
when better words might, just as easily, have been adopted, and 
much confusion prevails in the genders assigned to several of 
them. Thus, diceras, derived from a Greek neuter noun, is made 
cminine; pterocera, similarly derived, shoMd be pteroceras, and 
neuter; as should anostoma, but, like diceras, they are both made 
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feminine. Planaxis and argonauta, which are made feminine, 
should be masculine; as should alto triton, which is made a neuter 
noun. Other similar oversights may be found, but our limits will 
not allow us to extend the list, even if we were so inclined ; and, 
after all, the faults are^ so overbsflanced by the merits, that, non 
paucis offendemur maculis. We once more thank M. de Lamarck 
for the treasure he has given to the world, and heartily bid him 
farewell. 

P. S.— It will be seen by the list of plates, that, in the last we 
have given the hgures of most of these shells, of which we were not 
able to obtain drawings at an earlier period. Except clymene, to 
which Lamarck gives no reference but the manuscript memoirs of 
M. Savigny, we believe every genus is now illustrated by an ap- 
propriate figure. We have also given a second figure of planaxis 
sulcatus, and another of carocolla acutissima, from more charac- 
teristic specimens than those from which our former drawings were 
taken. The figure of the lim*acina helicialis is from a specimen 
brought to England by Captain Sabine, who accompanied Captain 
Ross on bis expedition to the Arctic Regions. It perfectly an* 
swers Lamarck’s description of that shell, and also the figure re- 
ferred to by Otho Fabricius, in his Fauna Grbcnlandica, which may 
be found in Adelung’s Geschicktc der Schiffakrten^ or History of 
Voyages to discover a north-east passage to Japan and China, 
Hall^, 1768. PI. xvii. Fig. 12. 

The following is Mr. Sowerby’s specific character of the goleolaria 
decumbenSy (Fig. viii. * * *.) ** Testfi. repente, teretiuscula, dorso 
obtuse angulato, sulcato, apertuite lingul& breviuscul&.” We have 
not been able to obtain either of the two species described by La- 
marck, if, indeed, Uiey be really different from the G. decumbens, 
of Sowerby. Lamarck gives no reference to any figure for either 
of his species. 

Fig. xii.^ is creusia spinulosa ; that described at p. 76, vol. xiv. 
C. s^romia, we have not met with; we, therefore, add the specific 
character of C. spinulosa. 

Shell turbinated, convex, with four sutures ; furrows very small, 

radiating, apinous# 

S 2 
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EXPLANATION OP THE-PLATES. 

N. B. All the Plgum are draunfiim Kalure, errept thou Haled to have been 
copied ifrim Other Works, 


Plate 3. 
Pig. 

1. SiLiQUARtA anguina. 

2. Dentalium elephontinum. 

3. Pcctinaria belgica. 

4. Sabellaria alveolata. (Mis, 

Tubularia arenosa Anglica.J 

5. Terebella conchilega, {Ency. 

Method* PI. 67, Fig. 5. 

6. Amphitiiti ventilabrum. (ElVis, 

PI. 34. 

7. Spirorbis nautiloides. 

8. Serpula vcrmiculau.s. (Ellis. 

PI. 88. Fig. 2. 

9. Tiibicinella baliionarum. a. oper- 

culum. 

10. Coronula diaderna. Upper and 

under view. 

11. Balanus flttlcaUis. 

12. AcastaMontagui. {Etuycl. Bri- 

tan. Sup. Vol. 3. PI. 1. Fig. 
57.) 

IS. Pyrgoma cancellata^ exterior 

Plate 4. 

Fig. 

23. Teredo navalia. a. interior of 

the tube, shewing the trans- 
verse septa. 5. the true 
shell, c. its two valves, d. 
the operculiferous pieces* 

24. Pholas dactylus. a. interior of 

one of the valves, shewing the 
internal, dentiform process^ 
below tfie umbo. 

25. GastrochieRa cuneiformis. 

26. Solen vagina, upper (Ig. exte- 

rior; lower, interior view. 

Plate 5. 
Pig. 

82. Maetra gigantea, exterior and 
interior. 

38. Crassateiia Kingicola, 33 and 33. 
a. interior ofcacli valve, b. 
exterior of the valves united. 


Vol. U. 

Fig. 

and interior view of the shell, 
with the valves of the opercu- 
lum below. 

14. Anatifa levis. 

15. PoHicipes cornucopia*, the 

smaller figure shews the ten- 
tacular arms. 

16. Cincras vittata. 

17. Otion Cuvieri. 

18. Aspergillum javanum. 

19. (^lavagella echinata. ( 4nnale^ 

du Museum. Vol. 12 PI. 43. 
* Fig. 9. a.) 

20. Fistulana clava. a. b. the inte- 

rior valves. 

21. Septariu arenaria. b. small end, 

shewing the septum, r. large 
ebd. 

22. Teredina personala. (An. du 

Mus. Vol. 12. PI. 43. Fig. 6.) 

Vol. 11. 

Fig. 

27. Panop^a Aldrovandi, exterior 
and interior. 

23. Glycimeris siliqua. a. interior 

of one valve. 

29. Mya truncata. a. interior of the 

right valve, b. interior of 
the left valve 

30. Anatina laterna, exterior and in- 

terior. 

31. Lutmria solenoides. do. do. 

Vol. 14. 

Pig. 

(Soteerby*8 Genera of Hecent 
ami Fossil Shells} 

34. 34, a. Erycina cardioides, exte- 
rior and interior. 
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rig. 

S4. b, and 34. r. Erycina compla- 
A nata, exterior and interior. 

35. Ungulina tranaversa, exterior 
and interior. 

33. Solenomya mcditerranea, do. do. 
37. Amphidestna varicgatum^do.do. 
S8. Corbula nucleus, do. do. 

39. Pandora rostrata. a. interior of 

right valve. 6. ditto left. 

40. Saxicava rugosa, exterior and 

interior. 

41. Petricola striata, do. do. 

42. Venenipis perforans. a, inte- 

rior of right valve, h. ditto 
loft. 

49. Sanguinolaria rosea, exterior 
and interior. 

44. Psammobia ferroensis. a, inte- 

Plate 6. 
Fig. 

8.*. Magilus antlcjuus. 

46.*. Tellinides tiniorenais. a. h, 
tlie two hinges, {/iouxlich^'s 
■ FJenwnU of Conchology, 
Fig. .36. a. 6.) 

51. Crassina Danmoniensis. a, in- 

terior of left valve. ^ 6. ditto 
of right do, 

52. Cyclas rivicola. exterior and 

interior. 

.53. Cyrena cor. exterior and interior. 

54. Galathra radiatai a> h. interior 

of right and left valves. 

55. Cyprina Islandica. exterior and 

interior. 

56. Cytherea lusoria. exterior of one 

valve, a. back view of the 
valves united, h. interior of 
right valve. 


Plate 2, 

Fig. 

69. Unio sinuata. exterior and inte- 

rior. 

70. Ilyria avicularis. do. do. 

71. Aiiodonta cygnea. do. do. 

72. Iridina ovata. 

73. Diceras arietinum. 

74. Chama laxarus. exterior of one 

valve, a. h, interior of each 
valve. 

75. Ethena elUpttca. exterior and 

interior. 

76. Tridacna gigM«back view of the 

valves united^ shewing the 


Fig. 

riot 6f left valve, h. ditto 
right. 

45. Psammotca donacina, exterior 
and interior. 

/16. Tcllina radiata, do, do. 

47. Corbis limbriata, valves united, 
* shewing the relative position 

of the umbones. a. exterior 
of one valve. 6. interior do. 

48. Lucina Jamaicensis. exterior 

and interior. 

49. Donax scortum. side view, 

shewing the lunula, a, exte- 
rior of one valve. 6. interior 
ditt«^. 

50. Capsa laevigata, exterior of one 

valve. n. interior of left 
valve, fc. ditto right valve. 

VoL. 14. 

Fig- . . 

57. Venus puerpera. exterior and 

interior. 

58. Venericardia planicosta. 

59. Cardiuni costatum. exterior and 

interior. 

60. CWdita sulcata, do. do. 

61. Cypricordia Guinaica. do. do. 

62. lliutella spinosa. a> left valve. 

5. right valve. 

63. isoenvdia cor. side view of the 

valves united, a. exterior of 
one valve, ft. interior of do. 
61. Cucullft'a auriculifera. exterior 
and interior. 

65. Area tortuosa. do, do. 

66. Pectunculus glycimeris. do, do. 

67. Nucula rostrata. 

68. Trigonia pectinata. exterior of 

one valve, a, interior of 
right valve. 6. ditto of left. 

VoL. 15. 

Fig, 

open lunula, a. ft. etterior 
and interior. 

77. Ilippopus maculalus. back view, 

showing the close lunula, a. ft. 
exterior and interior. 

78. Modioia [mpuana. exterior and 

interior. 

79. Mytilus Magellan icus. do. do, 

80. Pinna rudis. do. do. 

81. Crenalulamodiolaris. do. do. 

82. Perna ephippium. do. do. 

83. Malleus albus. do. do. 

84 . Avicula crooea. do. do. 
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Plate 8 , Vol. 15. 


pig. 

85. Mcleagrina maigaritifera. ev 

terior and interior 

86. Pedum spondyloidenm. do.«do* 

87. Lima squamosa, do. do. 

88. Plagiostoma transversa. 

89. Pecten maiimus. exterior and 

interior. 

90. Plicatula cristata. do. do. 

91. Spondylus gacderopus. exterior 

of one valve, a. b. interior 
of right and left valve. 

92. Podopsis truncata. exterior and 

interior. {Kneyrhpedie, PI, 
188. Figs. 6 and 7.) 

93. Gryphrea ang\ilata. ■' 

Grypheea cymbium. 

OL Oslrea edulis. exterior and inte- 
rior. 

95. Vulsella spongiarum. do. do. 

96. Placuna sella, exterior of one 

valve. «. interior of lower 
valve, b, ditto upper. 

97. Anomia ephippium. lower valve. 


a. interior of ditto. 6. inte- 
rior of upper valve. 

98. ^phscruUtcs foliacea. (En^ydO’- 

jmlh. PL 172. Fig. 7.) 

99. Radiolites rotularis. 

100. Calceola sanddina. 

101. Briostrites ineeqiiilobut. (diou*- 

erbtfi Gen* of R, and F* 
Shells*) 

102. Crania personata, exterior of 

upper valve, a. interior of 
ditto, b* interior of lower 
valve, 

103. Orbicula Norvegica. exterior 

and intetioT. 

104. Terebratula vitrea. front view of 

the valves united, a. interior 
of larger valve. 6. interior of 
smaller ditto, shewing the ra- 
milied processes for the sup- 
port of the animal. 

105. Lingula anatina. exterior and 

interior. 


Plate 7. 

Fig. 

106. Ilyalaeatridentata. 

107. Balanlium recurvum. 

108. Cleodora pyramidiila. {Ann. da* 

Mwt* 15* PI. 2, No. 14.) 

109. Cymbulia Peronii. (Ann* da, 

Mus. IS. PL 3. No. .) 

110. Chitonellus leevis. 

111. Chiton squamosus. 

112. Pale} la granatina . 

IIS. PlcuTobrancbutPerpnii. (Ann, 
du Mas. I'om. 5. PL 18. Fig. t 

1 14. Umbrella Indica. a. under side 

of the shell. 

115. Pannophorus Australis. 

116. Emarginula Hssura. 

117. Fissurella nimbosa. 

118. Pileopsis ungarica. 

119. Colyptreea equestria. a* under 

side. 

120. Crepidulaforoicata«a,under8ide. 

1 2 1. Ancyios lacustris. 

122. Buttttia aperta. 

123. Bulla Ugnaria* 

124. Laplvsia depitans. 

]25« Doiabella Rttmphti su concave 
tide. 

126. Parmacella oaUtulaU. under tad 
upper tide* 


Vol. 15. 

Fig. 

127. Limax rufus.'’ 

128. Tesiacella baliotidea. a. under 

side. • 

129. Vitrina pellucida. upper and 
• under side. 

130. Helix gigantea. 

131. Carocoila accutissimii. 

132. Anastorna depressum. 

188. Helicina neritella. 

134. Pupa mumia. ^ 

183. Clausilia torticollis ; the small 
figures below represent the 
two valves of the penultimate 
whorl, 

136. Bulimus luemastomus. 

137. Achatina perdix. 

138. Succinea aniphi^a. 

139. Auricula Midse. 

140. Cvtloiioma volvulus. 

141. Plaoorbis cofntut, 

142. Physa fontinalis. 

143. J^mnoea stagnaliil, 

144;. Melania truncata. 

145. Melanopsis laevigata* 

146* Pirena tecebralis, 

147. Valvaia pitcifiatlm* 

148, Pahidina vivipara. 

Hd. AmpuUaria Guyanentla* 
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PI.ATB 8. 

Fig. 

150. Navicella teisellata, a. under 

side. 

151. Neritina pulligeia. 

159. Nerita exuvia. 

153. Natica glaucina. 

151. lanthina communis. 

1 55. Sigaretus haliotideus. under and 
upper side. 

1 5B. Stomalella sulcifera. do. do. 

157. Stomatiaphymotis. 

158. Ilaliotis Iris. 

159. Tornatolla flanimea. 

160. Pyramidella dolabrata. 

161. Vormelus lumbricalis. 

162. Scalaria pretiosa. 

163 Uelpliinnla laciuiata. 

164. Solarium pcr8]x;clivum. 

Plate 5. 
Fig. 

180. StnUluolaiia nodulosa. 

181. Ra.nella gigantea. 

182. Mnrex brandaria. 

18;i, Triton variegfitus. 

181. Roslellaria curvirostris. 

185. Pterocera lambis. 

186. Slrombus latissimus. 

187. Cussidaria echinophora. 

188. Cassis glauca. 

189. Riciniila horrida. 

190. Purpura persica. 

191. Mouoccros imbricaturn. 

192. Concholepas Peruvianua, 

193. Ilarj^ventricosa. 

191. Doluim perdix. 

Plate 6, 

Fig. 

Vermilia rostrala. a. the beak 
of the aperture. 

Galeolaria decumbens. natural 
size, a, operculum — very 
much magiiiBed. b» aperture 
ditto. {Sowifrby's Gen. of R, 

12*, Creusiaspimilosa.a. operculum. 
68* , Castalia ambigua, exterior of 
one valve, a. 6. interior of 
both valves. 

108i«, Limacina helicialis, upper and 
under bide. 

13lv. Caeocolla acuttssima; 

1 69«. PlanaxU ittkatus. 


Voi. 15, 

Fig. 

165. Rotella lineolata. 

166. Trochus impcrialis. a> under 
/ side. 

167. Mpnodonta pagodus. 

168. Turbo mariiioralus. 

169. Planaxis sulcatus. 

170. Phasianella bulimoides, 

171. Turritella duplicata. 

179. Rissoa. 

173. Cerithinra palustre. 

174. Pleurotoma Babylonia. 

175. Turbinella cornigera. 

176. Caiicellaria reticulata, 

177. Fasclolaria tulipa. 

178. Fusus coins. 

179. Pyrula caliculata, 


VoL. 16. 

riii. 

195. Buccinum undntum. 

196. Rbcrna glabrata. 

197. Torebra maculata. 

198. Colombella mercatoria, 
109. Mitraopiscopalis. 

200. Voluta diadema. 

20 1 . Marginella glabella. 

202. Volvaria bulloides. 

203. Ovula oviform is. 

204. Cyprfca cervina. 

205. Tcrebeiliim suhulaUim. 

206. Ancillaria cinnamoinea. 

207. Oliva porphyria. 

208. Conus marmoreus, 


VOL, 16, 

Fig. 

209. Beleranites subconlca. {Tram, 
• R, S. K. PI. 25. Fig. 3.) 

209* . — — - rnamillala. 

210. Ortliocera raphanus. a. nat. 

size. ( Rncy, PI. 465. Fig. 2. c.) 

211. Noiiosaria rudicula. a. nat. size. 

(Rncy, PI. 465, Fig. 4. b,) 

212. Ilippu rites rugosa. a. largerend. 

213. CoiiiliU's. pyramadata, 

by s Mm. Con, No. 46. PI. 
260. Fig.3.) 

214. Spirula Peronii. 

215. Spirolinitiscylindracea, (Enci/. 

PI. 466. Fig. 2.) 

216. Lituolites nautiloidea. (Enetj 

PI, 465. Fig. 6.) 
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217. Renulites operculans. (JEncy, 

PI. 465. Fig. 8.) 

218. CrUiellaria stjuammula. <i. nai. 

size. (FirMe/, PL 16.6.) 

219. Orbiculina numismalis. (il nat. 

size. 6. transverse s^ion^ 
shewing the chamber^, c. side 
view, shewing the aperture. 
{Fichiel, PI. 21.a.6.c.d.) 

220. Miliolites coranguinum. {Enry, 

PI. 409. Fig. 2. a, 6.) 

221. Melonites sphiPiica. a. nat. size. 

Fufitel. PI. 24. 6.) 

222. Rotaliles trochidiformis. upjJcr 

and under side.^ 

228. Lenticulites rotulata. {Ency. 
PI. 466. Fig. 5.) 

224. Placcntula pulvinata. a* nat. size. 

{Firhtel* PI. 3. 6.) 

225. Discorbites vosicularis. (Ency, 

466. Fig. 7. a.) 

226. SideroUtes calcitrapoides. a nat. 

size. 6. transverse section. 
(Firhtel, PI. 15. e.^.) 

227. Polystomclla crispa. a. nat. size. . 

6. side view, c, transverse sec- 
tion. {Fkhieh Pl« 4. d. e. /. 
and PI. 5. 6.) 


Fig. 

228. Vorlicialis craliculata. a, nat. 

size. 6. side view. {FichteL 
PL 5. h.i.h,) . 

229. Nummulites Isevigata, 

230. Nautilus pompHius. 

231. Ammonites Kdntgi. {Sowerby's 

Min, Con, No. 46. PI. 263. 
Fig. 3.) 

2 32. Oihulites subradiata. 

233. Ammonoceratites glossoidea. 

(Bowdich,Xl 3. Fig. 14.) 
284. Turrilites costiilata. {Sowerbt/s 
Min, Con, PI. 36.) 

235. Bacuhtes Faujasii. 

236. Argonauta Argo. 

237. Loligo vulgaris — the corneous 

lamina very much reduced. 
a, 6. cranium — ^nat. size. c. the 
beaks united, d, e, its parts 
.separate — f, indented ring of 
the sucker. 

238. Sepui oflicinalis, the shell very 

much reduced, a, beak. 6. 
sucker ring. c. egg. All nearly 
the natural size. 

289. Carinnria vitrea. (Ency* PI. 461. 
Fig. 8.) 


ooooooooooooooocoooo 

ERRATA. 

Vol, XV. p. 219, line 26, for “ airdioles,** read suckers,** 
Vol, XV. p, 248, line 8, for ‘‘ nerita,** read “ mtica,** 


Art. VIL Experiments on the Proportion of Charcoal ob- 
tained from Woods having a ^gr cater Specific Gravity than 
Box, By Mr. T. Griffiths. 

The pieces of wood, having- their respective weights carefully 
taken, were put into crucibles covered with sand, which were 
placed in a strong heat, till all the volatile products were dissi- 
pated. The charcoal thus obtained was weighed whilst warm, in 
order to prevent any inaccuracy that might have: been occasioned 
by the absorption of moisture from the air. Of the many different 
woods that might have been employijd, eight specimens have been 
selected, and the result of the experiments made upon tihem, are 
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detailed in the following tables ; the first of which shews the spe- 
cific gravity of the different woods. The second table shews the 
proportion of charcoal in one hundred parts of the respective 
woods. 

In the third table the specific gra^ty of the charcoal is taken in 
the following manner. Its weight was* taken in air, with its surface 
slightly varnished, which, when it was weighed in water, prevented 
that fluid from filling its pores. But this method not giving the 
true specific gravity of the charcoal as its pores were filled with 
air, another was adopted, in which the charcoal having been 
weighed in air was put at the botton of a glass of water under an 
exhausted receiver where it remained several hours till the air it 
contained was expelled. Upon removing the receiver the charcoal 
was saturated with water by the pressure of the atmosphere upon 
its surface. In this state it was weighed in water; the specific 
gravities obtained by this method are given in the fourth table. 

In regard to electrical conducting power, charcoal from satin 
wood is the best, and charcoal from tulip wood the worst. The 
other specimens discharge a battery with nearly equal energy. 


TABLE 1. 

Lignum Vitae 1.342 

Cocoas wood 1.336 

Ebony \ . . 1.226 

Brazilwood 1.132 

Satin wood 1.078 

Tulip wood 1 .070 

King wood . 1.069 

Botany Bay wood .... 1 .067 


TABLE 2. 


Ebony 30.5 

Botany Bay wood 28.1 

Brazil wood 26 

Cocoas wood 22.5 

King wood 22 

Tulip wood 20.8 

Satin wood 20.7^ 

Lignum Vitce 17.5* 


TABLE 3. 


TABLE 4. 


Lignum Vi tee 0.94 

Ebony : . 0.93 

Cocoas wood 0.86 

Tulrp wood 0.76 

Botany Bay wood . 0.57 

Satin wood 0.55 

. 0.7 

, 0.6 


Kin^wood . 
Brazil wood . 


Lignum Vitsc 

. 1.84 

Cocoas wood 

. 1.36 

Satin wood 

. 1.26 

Tulip wood 

.1.17 

Botany Bay wood . . , 

. 1.12 

King wood 

. 1.04 

Ebony 

. 1.4 

Brazil wood . 

. 0.84 
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A»t. VIII. Description of Mr. Rider’s Rotatory Steam^ 
Engine. ^With a Plate,) 

[To the Editor of the Qitarterly Journal or Science.] 

Belfast^ August 27, 1823. 

Sir, 

A variety of occurrences have, until now, induced me to de- 
cline publishing on the subject of my rotatory steam-engines. My 
principal reason was, that I did not wish to appear before the pub- 
lic until the matter, from actual experience, and deliberate trial, was 
placed beyond a doubt of success. I feel the greater satisfaction 
in informing you that I consider this desirable object is now at- 
tained, there being three engines on my principle at present work- 
ing at different places in this neighbourhood with the greatest 
success, one of which is twelve, one sixteen, and the other twenty 
horse power. 

I send you herewith drawings, and a description of my rotatory 
engine, through my friend Mr. Boyd ; and should you still enter- 
tain the same favourable opinion of the improvement, which you 
were pleased to express to him, I shall feel much obliged by your 
taking such notice of it as you think it deserves, in the J<^urnal 
which you conduct. 

The advantages which these engines possess, are; that they 
require less room, less weight, consume less fuel, and are cheaper 
than the common engine ; besidS the expense of foundation work, 
and buildings necessary for erection, is considerably reduced. 

By this important improvement, so long sought after, the opera- 
tion of the steam on the piston, from its first action, is completely 
uniform, and may be communicated to any purpose required, with- 
out the loss of power occasioned by the use of lever beams, crosses, 
cranks,*fly wheels, or balances of any description.^ 

For steam navigation these engines are peculiarly adapted, 
where the saving of roont and weight is an object of mix^h im 
portance. 
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Should you think any farther information than what is now 
communicated necessary^ I shall feel great pleasure in affording it. 

I am, Sir, 

Yo^ir most obedient servant, 

J. RIDER. 

Description of a Patent Rotatory Steam-Engine^ manufactured by 
Job Rider and Co., Belfast, 

Plate IX. The two figures show the parts of a twenty-horso 
engine, the same marks of reference are used to denote the same 
parts in both. Fig. 1, is a section cut through the centre at right 
angles to the axis. Fig, 2, is a middle section cut through the 
centre of the axis. 

Fig. 1 and 2, the fixed parts are aaaa ; the outside cylinder has 
a ftanch hh near each end, and two internal eccentrics cc ; on the 
outsjde of it are two flanched branches ■ — • > , one of which con- 
nects the engine with the boiler, the other with the condenser. It 
is covered with two ends, eeec, (as shewn in Fig. 2,) each end hav- 
ing a centre flanched branch, into which is fitted a flanched socket 
DD, screwed down on hemp packing, shewn by dotted shade. 

The revolving parts arc 1, 1, the inside cylinder (which is fixed 
on the axis 2.2.2.2.) has six cavities, or interstices, rf.r/.cf., into 
which fitted sliding valves 3.3. 3.3. ; upon each end of it are 
fitted (iauches (Fig, 2,) 5.5.5. 5. shewn by the sloping lines; these 
flanches are screwed together through the arras of the cylinder, as 
shewn by 6.6.6.6. (Fig. 1,) each flanch haying grooves proceeding 
to its extremity, equal in depth to the rabbet of the flanches upon 
the cylinder, and coresponding with the valve recess dd, in the in- 
side cylinder 2.2.2. The sliding valves arc made to work steam 
tight in these grooves ; they are connected by ground steel pins, 
which pass through the axis, as shewn in Fig. 2, by 4. 4.4.4. These 
pins keep the edges o^Ihe sliding valves close to the (fixed) out- 
side cylinder, both in its eccentric and concentric parts (as she\vn 
Fig. 1,) during the time that the inside cylinder, wdth its flanches 
and iliding valves, are turned upon their axis. 

•fhe sliding valves are at their full extent when passing the 
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lower concentric paH of the outside cylinder, at which place the 
power is obtained, and they are close in the recesses of the inside 
cylinder when passing the upper concentric part. 

Fig. 1, r.r.r.r. is an qj^long flanched box, which has a cover 
screwed to its danch ; through the cover are screws with guard 
rivets XD, which press down the hemp packing k, by means of the 
plate 1, keeping the piece of brass 0 close to the inside cylinder 
2 . 2 . 2 . 2 . 

The ends of the piece of brass o come close to the inside of the 
revolving flanches, and a packing is completely formed between 
the outside of the upper concentric part (in the eccentric CC.) and 
the inside of the revolving flanches 5.5.5.5. 

Fig, 2, yy, are sections of rings kept close to the outside of the 
revolving flanches 5. 5. 5.5. by spiral springs placed in the thick 
part of the cover eeee. 

The engine is placed, between the boiler and condenser, the 
boiler producing, and the condenser destroying, steam. It Ifhs on 
the boiier-side a pressure of steam, and on the condenser-side 
nearly a vacuum, the steam-gauge standing at six inches of mer- 
cury more than the pressure of the atmosphere, and the vacuum- 
gauge standing at 26 inches less. This gives a power of 16 
pounds on the square-inch. , 

The course of the steam gives a velocity of 600 feet per minute 
of a revolving motion, to the extremity of the sliding valves, and 
forces round the inside cylinder 2.2.2.2. and the shaft J. Fig. 1. 
— > — > show the course of the' steam from the boiler to the 
condenser, according as the engine is connected to them. 

The engine can be made so that the motion may be reversed at 
pleasure. The air-pump and under work belonging to the engine, 
which are not shewn in the plate, may be made on the common 
construction. 


[To the Editor of the QuAiiTBRtY Joi|^nalof Scibkce.] 

Fort Breda, 27 tA August, lS23. 

Sir, 

* In addition to Mr. Rider’s letter explanatory of the advantages 
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his engines possess over the common ones, I have only to add, 
that like many others not professionally occupied with the science 
of -mechanics, I had my doubts as to the superiority of his inven- 
tion ; and it was not until I had the experience of ocular demon- 
stration, confirmed by the judgment of people versed in steam- 
engines, that my prejudices were removed ; but having witnessed 
the engines he mentions in his letter to you, at work, and hearing 
the favourable report of all parties, I now confess myself a com- 
plete convert.. The chief objections urged against these engines, 
is the fear of greater wear than in others. Now this has been 
quite satisfactorily proved to be even less. The engine at Messrs. 
Grimshaw^s, (a twelve-horse power,) after working all last summer, 
and driving all the machinery of the pvintfield, day and night, (for 
there was no supply of water to drive the wheel,) was taken 
asundqr, and the sliding valves and water cylinder examined, when 
no apparent wear or tear was visible, although during the entire 
periqJpk,Jiad never been fresh packed, Tiiis was the first engine 
made of the kind, except tlie model one at the foundry. It was 
warranted equal in power and durability to an engine of twelve- 
horse power on the old construction, and the time of payment left 
to Messrs. Grimshaw’s discretion. They are now so well satisfied 
that they have paid for it, and so they well might, as it does not 
require more than half the fuel necessary for one of the best engines 
on the olji' principle ! The sixteen-horse engine to which Mr. 
Rider alludes, is at Messrs. BelPs Bleach- works, Bally dare, where 
it afibrds the greatest satisfaction. The twenty-horse engine is at 
Messrs. Alexander’s flour-mills. It lUivcs three pai^^of mill stones 
with a full feed of grain, and could readily drive^a fourth pair, did 
the connecting machinery answer, with a pressure of from four to 
six inches on the mercurial gau ^c. In fact, the real power of 
these engines is yet unknown, and the muUifiuious advantages at** 
tending them are such as to ileinancl the serious attention of all 
manufacturers, and other«| who have machinery to drive. 

1 am sure you will feel great pleasure in giving publicity to this 
invention through your widely circulated Journal, it being one of 
the greatest iniportance to the arts and manufactures ; and which. 
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in my humble opinion, bids fair to constitute one of the greatest 
improvements yet made in the steam-engine. 

I had almost forgotten to mention a circumstance which has, 
doubtlessi operated agipnst the good name of this invention in 
Glasgow, i. e., the bad success attending the engine put on board 
the Highland-lad steafti-vessel, by Messrs. Girdwood and Co., 
through Mr. R.*s license. In consequence of tlie evil reports 
(which were industriously circulated^ Mr. R. and I went to Glas- 
gow, where, on inspection, we found the engine differed most ma^ 
terially from his plan, and was extremely defective indeed, so much 
so, that it is wonderful it had any power whatever. By way, how- 
ever, of letting the good folk on the other side of the water witness 
the astonishing effect of his improvement, he is now engaged in 
constructing an engine to be mounted in a boat at Glasgow, where 
all may have an opportunity of judging for themselves, 

1 have the honour to be, 

Sfr, 

Your most obedient servant, 
WILLIAM BOYD. 


Art. IX. Observations on the Modern Theory of Physical 
Astronomy. By John Walsh, Esq. 

[Communicated by the Author.] 

Mrr, in general, are too apt to form theories without thoroughly 
examining tba bases on which they found them, and the conse- 
quences that majrfollow from them; and, as well as others, the 
geometer and the natural philosopher have often committed them- 
selves in this way. When the geometer departs from the spirit of 
demonstration, he is no longer to be depended upon. Sometimes 
1 meet, even in the works of the most illustrious mathematicians, 
with the expression, rigorous demonstration.’^ Thia sounds 
oddly , I cannot perceive the necessity of the wo|d rigorous, or 
of any adjunct of similar meaning, as applyed to demonstration. 
BoUi sides of an equation, being only different manners (tf ifpre« 
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seating the same magnitude, or the same relation, \irhatever change 
takes place iioiuone side, must take place also in the other. If this 
is not the case, it is a proof that no equality exists. The force 
of grayity, if such aforee exists, is^said to vary inversely as the 
square of the distance from the attracting body. Let F be this 
force, at any distance R, and /any other force of the same attract- 
ing body, at any other distance r, then, 

JL - — 

/ ^ R* 

If vre make R nothing, then the force F is infinitely greater than 
the force/, whatever may be r, which is absurd. Then, therefore, 
no equality can in every case exist, between the two sides of this 
equation. Therefore, the law of universal gravity, or rather what 
is said to be this law, is not the true law. 

It appears to me that the first law of Kepler, if this law is true, 
is not yet demonstrated to be true. 

^Let any body be at rest at d, 
and let it be acted on at the 
same instant by two forces, re- 
present^ by; and in the direction 
of, the Jwkight lines B C, B D ; by 
' the joint effect of these forces, 
it will move with a uniform mo* 
tion the diagonal BA. 

Now, at the instant it is arrived 
at A, let the central force S act 
again on it, and cause it to ^ 
move along the line Az. It 
is required to determine, how 
shall this second central force 
be represented. This is always 
done by taking kh ABi'^and drawing kn parallel to A and 
n m W ft A t tfaen^ A’bi is said to represent this force ; now, if this 
is true, then no force whatever acting in the direction A S, on the 
when at A^ could cause it to move along this line A S, which 
14 the body was not at rest, when at A. Then, there- 
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fiwpe, Am cannot represent the second impulse of the central 
force. Tlien, therefore, the fifst law of Kepler, if true, is not ^et 
demonstrated to be true. 

Let us now try if any other^ law, more conformable to the nature 
of analysis, and the spirit of demonstration, can J5e substituted in 
the place of the inverse ra|io of the square of the distance, to show 
the variations of the force with which any two attracting points 
act on each other, when at any distance asunder. 

When the points are in contact, the spaces which they would 
uniformly describe in the same time by their total actions OSk each 
other, were they free to move, would be inversely as their forces. 
Let C be the straight line, which any of them may uniformly de- 
scribe in any given time, by an acction equal to that, which the 
other point would exercise on it when in contact with and let 
X be tlie distance of this point from the point of contact, which I 
call the centre of gravity of the two attracting points ; then, 

will always represent the force ’Whatever may be x, And^o 

other can be the law of universal gravity, if such a principle exists. 
Let a and y correspond to the second attracting point, (hen we 
shall have for the relation between the forces witli whicl|l|hcy act 

on each other, a constant quantity, whatever may 


X and y. 


Jonw 


Art. X. Description of a Grotto in the Interior of the 
Colony of the Cape of Good Hope. By Mr.G.Tbqmpaon. 

[ComiDiiaicat^ft l)y tba Rev. % 

The Chrotto is situated the Kango, in the distiipi of OeorgOt 
about 350 mites from Capa Town. It was first, discovOsad, by a 
I4r. Botha, by aeaidqat, when ouiif ihauting ^ 

lew days aiterwarda ji was '^tered by him and a ^ 
smia ; this oceijUTOd in.tbeLysar^lTSO^ 

The hill, where the grotto U, is between S andl PSHO' faat in 
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height^ hfiog patt of aa extensitre chain ot calcareous mountains 
wli^h divides the Kango country frOm the great Kaaroo or desert. 

entrance ie at the height of about IDCX ibet from the level of a 
hfook which passes close to the hilh The door*way or entrahce 
ts about 30 feet high, and a mdst romantic excavation. From the 
entrance yon are led in nearly a. horizontal direction for 200 feet, 
when a precipice of 33 feet presents itself, and which is descended 
by a ladder into Van Zeilfs HalU (named after the discoverer, as 
are likewise the other chambers,) a most wonderful subterranean 
vault ^out 100 feet broad, varying in height from 60 to 70 feet, 
and nmsuring in length about 600 feet. The scenery in this 
catern is grand and awful in the extreme, adorned with the most 
splendid stalactites, which were greatly beautified by the glare of 
torches, some of the columns rising to the height of 40 feet, 
(caused by a single drop of water from the roof,) others appearing 
in the shape of cauliflowers, festoons, and assuming all kinds of 
fantastic forms. The next apartment is the Registry (ftom the 
names being wrote upon the walls) about 40 feet broad, and 25 
feet high* From this we are led 4o Botha’s Hall, about 140 feet 
broad and 50 feet high; , adjoining this is the south chamber, a 
small pl|(ce about 30 feet long, 15 broad, and 20 high, which leads 
to Vander-West-huissen’s Chamber, 15 feet high, 10 long, and as 
many broad; from this we are led to Thom’s Chamber, 14 feet 
long, 8 |>road, and 15 high. At the end of this last mentioned 
apartm^t a precipice of 14 feet, prevented others exploring this 
grand cavern, however I ventured down, followed by three slaves, 
who all lost their torches in the descent, and fell neck over heels ; 
fortunately my light was secured, when I proceeded first into 
what I take upon myself to call George Thompson’s Chamber.” 
This ]i fully explored|, and found it about 500 feet long^ 50 broad 
In some parts, and varying in height from 20 to 40 feet. This ft. 

of the cavern, which I presume may be upwards of 
i50Q feet fr^ Jko entrance. Qn the right, near the ladder, is 
BatCqrner^ llqdermuishoek. The Rhombus ia on tba right of 
Van Bali. The Pyp or Yzigle Chamber, and Bath*, 
j^bo 00 ^ rl{^t of Botha’s Hall. The passage between 
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the Seuth Chamber fcnd Vander-West>haiMei^' Chamber U M 
AatMir as sc$tfeelf to admit a lai^ perteo, and if nailed Botha’s 
lHN»t or doOr, likewise Nel*s PoMPt» if equally narrow between 
Vender- West^fauiasen’s ttbdThom’f Chamber. These apmrtmmtM 
ecmstitttte the Whole of dilt Very extensive serifs Of shbteAranfouf 
catemsi and ihbnld thire be any other apartments^ diey must 
eommoniOate by a very WSudl passage, ai 1 narrowly examined 
every part. The beauty of some of the chambers cannot bb de- 
scribed. The produotion of the stalaotites if very surprising; 
a single drop of water from the roof, in iimC will rtdse a Column 
50 feet high. A great many drops have produced cauliffitwers, 
pulpits, and other beautiful and romantic festoons, shewing the 
remwdtabld action of water, and carbomo acid upob calcureous 
rock. The Bath-honSe contains several basins of clear water. 
Innumerable quantities of bats hare taken up their residence here, 
(apparently from the excrement,) iVom time Immemorial— -tiiey Ore 
the only iiriiabitants of these lone|y tenons. The heat is great, 
and even, oppressive at the farthest extremity. Had this beautiful 
grotto been situated where it was more accessible to mankind, 
and not so fat in the wilds of a dOsert cotmtry, -we should ere this 
time have seed a proper account of it, by which means it would 
have been plucked from dte obscurity which shrouds it at present, 
and have gratified dm eyes of the euriout, and the lorere of the 
snbUme. 


■ - -1-. ... .. 

'Art. XI. On some tmdesmbed M%mreis% Dp H. J. A. 
Brooko, Bbq., F-BUS. , 

Ckffdrestfff. 

Asoof firtnr years slaco I purchased if TavllfOck, hi thston* 
shire, Bifeo speeimons of a mioeral, sidd to have been faken ftom 
some part of tite grotntd whicb bad been p*irfi;walpd f» the eamd 
lately oompietod tbey wefe of 

iitm,btttUwaiillb«ht<HiObl<^ Id ^ Orystllf ttitt they ihitst 
belBig to seme oth# tibs«MWk’ ' 

occtiimyii^ pftmoi «ks 
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tminiBg lli^) but it it now soreral otonths sloco I aicertiuned 
from the measurement of theit angles that'^ey from the 

crystals of every other known mineralt They are so very.minnte, 
that the whole qnaitti^ I possess would wei(^ only a &W grains. 
A part of one of the specimens, however, enabled Dr. WoUastmi 
to ascertain that the mineral was a Phc^hate of Alumina and Iron. 

The attention which Mr. Children has shewn to nuneralogical 
chemistry, is one, among many other inducements to name this 
mineral Childrenile. 

IVe form of the crystals is represented by the accompanying 
figure, except in this particular, that the planes marked b, in the 
figure, generally consist of a number of very narrow planes with 
parallel edges, but whose inclinations upon Ot I have not been 
ab)e to measure. 

Pone ore" . 114® 60' 

P on a . . . 162 10 
P on/ ... 90 ’ 

e one* . . . 130 20 

I have not succeeded in cleaving the crystals, but we may as« 
sume aright rhombic prism as their primary form; and if we 
suppose the planes e to be produced by decrements upon its ter* 
minal edges, the lines between e s', and e" o'", would obviously lie 
on the lateral primary planes, and the inclination of these plapes 
would then be 92® 4fi'. 

If the planes e result from a decrement, by one row of mole- 
cules, the terminal edge would be to a lateral edge, nearly as 
13 to 28, and the planes a might then be represented by the 
symbol 

The OtystSds Slightly scratdi glass. Their colour is wine yel- 
low. And in the only specimeds I have seen they occur on 
surllace of crystallized qUartz, and might be mistaken by a casual 
obsmyav fbr dllphate of barytes. 

SommnUiie. 

mineral I shsdl have to describe cUme tonte with some 
T 2 
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other VeSttvian substances, from Dr. Somerville, from which cir« 
mulutanee I have named it Somervillite. 

Its primary form is a right square prim, but the crystals aro> 
modified on the solid angles and lateral edges, as in the annexed 
figure. ^ 

P on o . . 147» 5' 

P on M . . 96 

MoU c . . 161 33 

Mon d . . 136 

M on M' . . 90 

Assuming the planes a to result from a decrement by one row of 
molecules, the terminal edge of the primary form would be to the 
lateral edge, as 16 to 25 nearly. The planes e result from a decre- 
ment by three rows in breadth on the lateral edges. 

The crystals may be cleaved easily parallel to the terminal 
planes, but imperfectly, if at all, pfrallel to the lateral planes or 
to the diagonals of the prism, 'fheir colour is a very pale dull 
yellow. 

The substance for which this might at fi?st view be mistaken is 
the idocrase, although no plane corresponding in its inclination on 
P with the plane a of the preceding figure, has yet been observed 
on any crystal of that substance. But these crystals are much 
softer than tdocrose, the cleavage parallel to the terminal planes 
much more distinct, and the cross fracture more glassy, 

, They occur in cavities, with crystallised black mica, and witli 
another substwee which I have not yet examined ; and the mass 
to which they adhere appears to be nearly all Somervimte, inter- 
mingled with black mka, 

Mr. Children has taken the trouble to oompare the characters 
of this mineral Under the bjow-pipe, with those of idocrase. 

' When enpotedaloae in. the forceps it i%hUy decrepitates, i^ich 
Wocrass dow not, andfnfes, with greats diffiftul^ban idderase, 
into a greyiih glass, the globule ftipm idocrase being greenish. 
‘With Wax, in the reducing flame, idocrase produces a. light 
’k^eeii,4t&d this a cdwileii 
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ftupferichauni, 

1 do not find any analysis published of the mineral termed^ 
Kupferschaum by the Germans, Avhich is the same as the fibrous or 
flaky bright green substance found at Matlock. 

It dissolves entirely and with effervescence in muriatic adcT* 
From this solution a bulky precipitate is thrown down by caustic 
potaeh, a considerable part of w'hich is redissolved by an excess 
of the alkali, leaving a residuum of hydrate of copper. If the solu- 
tion be filtered to separate the copper, and acetous acid be added, 
a white flocculcnt precipitate appears, which may be redissolved by 
an excess of acid or of alkali. As this is a marked character of 
oxide of zinc, I conclude that the mineral is a carbonate of copper 
and zinc. 


Art. XII. On a Mountain Barometer constructed with an 
Iron Cistern. By 3. Newman, Philosophical Instrument^ 
Maker to th^ Royal Listitution of Great Britain* 

[To the Editor of the Quarterly Journal.] 

Sir, 

I TAKE the liberty of sending you an account of an alteration I 
have made in the construction of Mountoin Barometers, and which 
has-been declared highly satisfactory and important, by those who 
heive made trial of instruments so constructed. The object has 
been to correct those defects and errors which arise from the use 
of a wooden cistern and leather bag, in the common instrument ft 
has been found that when the cistern is made of a wood sufficiently 
sound and close* grained to permit of the pressure required from 
the screw to make the instrument portable, that it is so rmpervious 
to air, aii not to allow It to pass with sufficient freedom, and con- 
sequentlyi |]Sat when the instrument is used at any great altitude, 
the mercury cannbt fall into the cistern except with considerable 
difficulty, and a long time is required beforoaan accurate observa* 
tion of the air^s pressure can be made ; most generally, however, the i 
cistern is sufficiently pervious to air, but it1$ then found that on 
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serening up the mercury to the top of the tuhe» a portion of the 
iBOtal generally makes its way through the wood, thus soon render- 
ing the instruinent <juito useless { for it is very evident that a baro- 
meter that loses a portion of mdreury from the cistern by making 
it portable or 9 therwise after it is adjustedi esn no longer be cor- 
rect or give the height of the column. 

To obviate these inconveniences, 1 have substituted a cistern of 
iron in plaee of the wooden one ; it is fastened to the tube by a 
thick poller of wood, which is glued on in the usual manner ; a 
screw passes through the centre of the bottom, so as to move in a 
line with the barometer tube ; it is terminated inside the cistern by 
a piece of cork tied over with leather, so that the instrument 
being inclined that the tube may be filled with mercury, tiiU cork 
may be screwed up against the end of the tube, and cfifectually 
preserve the metal within from oscillation, without subjecting the 
cistern itself to any pressure. 

As there is no pressure on tlm mercury in the cistern, the 
wooden cap may be left so porous in one part, as to allow of the 
ready access of air, so that the column shall fall [freely to its 
proper level, without any danger of losing mercury. 

Another great object in a mountain barometer, is to obtain, the 
temperature of the mercury, which is done by fixing a thermome- 
ter with the bulb in the cistern ; I have found that by carrying a 
barometer in my hand and near the body, the temperature is 
increased considerably, and will fre^u^ntly nse a; high as 85*^ F. 

. In die barometer of common cojutruction, the height of the 
cplnnsn of mercury is marked off from another instrument, pre- 
sumed as a standard, and in that case, the actual height is rarely 
or ever giyfin, for pvery change that take* plkce in tho weight of 
the atmospharej alters barometers more or less according to the 
proportion a^eh the diameters of the tubes bear tQ d>os« of the 
piitems, and tot that reason, upmi examining twenty^barometers 
no two will agree, jjjnless they wire marked off together, and 
happ^ to stand at that exact beighti 

remedy this source of error each Instrument may be reekohed 
a stSlulaid, the height of the column is marked off from the sur- 



Mr. Newman on the Mountain Barometer. 87 d 


fkce of the mercury, and the point given at which it was marked 
off; when with the correction for the capacities of the tube and cis- 
tern, and also the temperature, the actual height of the barometer 
is ascertained. Upon examining the first four which I made inde- 
pendent of each other on this principle, one for Mr. Daniel], one 
for the Royal Society, and two for Captain Sabine, they agreed 
within .004 of an inch wi^each other. 


Abt. XJII. Obeerpations on the Ultimate Analysis of certain 
Vegetable Salifiable Bases. By W. T. Brando, Esq.^ 
Sec. R.S., and Professor of Chemistry in the Royal 
Institution. 

SiHCE the discovery of a peci|liar crystallizable substance, pos- 
sessed of alkaline properties, in opium, by M. Sertuerner, in the 
year 1816, a variety of analogous salifiable bases have been de- 
tected in, and sepmated from, other vegetable products. Among 
thebe none are more remarkable than the two substances dis- 
covered in certain species of the genus Cinchona by Messrs. Pel- 
letier and Caventou, in the year 1818. To that separable from 
the common pale Peruvian bark, (Cinchona Lancifolia,) they have 
given the name of Cinchonin ; and of Quinine, to that obtained 
from the yellow bark, (Cinchona Cordifolia.) They have also 
ascertained that the red bark contains no distinct principle, but 
that it derives its virtues frpm a*mixtnro of those existing in tlie 
two vauatjes just named. In oouformity with the principles of 
oheipica) nommtol,stufe adopted in this conntry, the former may 
be called dnehonia and the latter Qxisniat 
Tho esfontia) medical virtues of opium, cinehona, ' and of the 
otlrer suhatwi^ kt which they have been found, appear, in all 
cases, to depend upon these newly-discovered bodies, and in this 
‘Urespect they promise to form very important articles in tho Ma- 
teria Medica ; and they are particularly interestiog to the chemist, 
as constituting a distinct class of salifiable bases, possessed of 
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some of the properties of aljcaline bodies, aad preseotiog ^ curious 
CQatrast in their uUimate composition^ to tho vegetable acids es- 
pecially> and to the proximate produfcts of the vegetabjo kingdom 
iu generah 

In examining morphia, ‘very soon after its discovery, I was 
much struck with the peculiar products which it appeared to af* 
ford when submitted to ultimate decomposition ; I did not, how- 
ever, at that time pursue the subject, conceiving that it would 
form a part of the inquiries of its discoverer. But I have since 
recognised the same peculiarities in cinchonia and quinia, and 
the views of their nature, to wliich my experiments have led me, 
are very different from those of Messrs. Pelletier and Caventou*, 
and appear important in respect to the ultimate composition of 
vegetable bodies in general. 

These substances agree in^ being difficultly soluble in water, iu 
alcohol, and in ether, at common ^temperatures, but they dissolve 
in considerable proportion in boiling alcohol, which deposits them 
as it cools. Morphia, cinchonia, and strychnia, are thus obtained 
ill the crystalline form ; quinia is uncrystallizable, and separates 
as the alcohol cools, in the form of a viscid mass, somewhat re- 
sembling birdlime. They are tasteless, or only slightly bitter, in 
their pure and dry state, but the addition of the smallest portion 
of acid gives rise to intensely bitter compounds. When exposed 
to a moderate heat they exhibit no signs of water of crystalliza- 
tion, but at higher temperatures they fuse like resins, and con- 
crete on cooling, with the exception of quinia, into a radiated 
crystallized mass. At a tempei'ature of 300^, cinchonia decrepit 
tatos, and at 450^.it fuses, becomes brown, and a portion sublimes 
and condenses on cooling in brilliant acicul{ir crystals which 
resemble the original substance. 

At a red beat these substances are all decomposed with nearly 
similar phenomena, and the tesnlts are remarkable as presented 
by a vegetable body* Under tshese circumstlutces they produce 
great abundance of dmmonia, which is easily recognised by itif 
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smell and action upon turmeric paper; tlie odour of prussic 
acid may also be distinctly perceived ; an oily matter smelling 
like naphtifa, distils into the cool part of the tube in which the 
experiment is madoi and a vei^y abundant carbonaceous residue 
remains. 

The most remarkable circumstance attending this decomposi- 
tion of cinchonia, is the entire absence of all appearance of aque- 
ous vapour, of which I have never been able to distinguish any 
traces, provided care had been taken to exclude air, even when 
the products were made to pass through a considerable extent of 
cooled tube. This led me to suspect the entire absence of oxygen 
in this substance, an opinion which was corroborated by its total 
want of action upon potassium, when heated with that metal in 
naphtha: the cinchonia, under these circumstances, readily dissolves 
in boiling naphtha, and again entirely separates as the solution 
cools, concreting into a radiated crystallized mass^ in which the 
biilliant globules of potassium are disseminated. 

The singular and characteristic properties of these vegetable 
alkalies, induced me to pay more attention to their ultimate ana* 
lysis, and to endeavour to attain more accurate information re- 
specting the nature and proportions of their elements, especially 
as cinchonia is stated, by its discoverers, to consist of oxygen, 
hydrogen, and carbon, and to be deficient in nitrogen *; a state- 
ment at which I am the more surprised, since a repetition of their 
principal experiments upon these bodies, has convinced me of the 
extreme accuracy of their difficult# researches. In these experi- 
ments, which are always tedious and difficult, I have availed 
myself of the forms of apparatus contrived by Dr. Prout and Mr. 
Cooper, {Henryks HfcmntSy ii. 165,) employing the peroxide of 
copper as originally recommended by M. Gay-Lussac, (Ann* de 
CWmte, xevi. 63,) With the precautions suggested by Dr. lire, 
ih his valuable paper on the ultimate analysis of organic substanccil 
puUit^hed in the Philosophical Transactims for 1822, 
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From an experimeat made with Dr. Proat’e apparatus the re- 
lative proportions of carbon, nitrogen, and hydrogen, in dnchonia 
were estimated as follows t \ 


Carbon . . . . . . 80.20 

Nitrogen 12.85 


‘ Hycbogen 6.85 

In this analysis the permanently gaseous products were collected 
at one operation, and the hydrogen was estimated by a second 
experiment in which every product was allowed to escape from 
the tube, apd the wei^it of carbonic acid and nitrogen then de- 
ducted from the entire loss. 

In a second experiment, in which Mr. Cooper’s apparatus was 
employed and in which, as in the others, he was good enough to 
assist me, similar proportions of ^chonia and of oxide of copper, 
were employed, but the water produced was retained in a portion 
of the tube, cooled for the purpose, and its quantity ascertained 
afterwards, hy carefully weighing the ^ube, first in its original 
state, and a second time after the entire expulsion of the water 
by heat. The following is the result of th^ experiment : 


Carbon 78.4 

Nitrogen ....... 14.6 

Hydrogen 7.$ 


100 .^ 

Several other expeijmentfi y/ew m<ul$ chiefly yrith a view of 
detecting Um presence of oxygen, bat that element was in no 
instance dieeonered, either by any loss of weight, as indicated by 
the result* of doatrnctive distillation, or indirectly, by tlm ap- 
pearance of aqueous vtgxtUr in other processes of decomposition. 
Among the in^t the of ehle^ne iqmn cinebonia may 
perhaps ngarded (ui mootealisfMitonrf ' oi Qve¥ly 

dried cinchonio, were inCMiw«d into g snmii exhtumted retort 
which was afterwards filled with chlorine. Tliere was no absorp- 
tion of the gas, nor the smstioM apparent action nntn very consider- 
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able heat was applied ; the substance then blackened and was 
evidently decomposed! and upon examining the retort when cool| 
it was found to contain muriatic acid, but. there was no appear-* 
ance of condensed aqueous vapour in any part of it. 

Quinia as has already been stated agrees with cinchonia in af- 
fording a large quantity of ammonia! when subjected to dcstruc- 
tive distillation! and. consequently! in containing nitrogen as one^ 
of its elements^ 

Having, as I conceive, satisfactorily established the non*- 
existence of oxygen in cinchonia, I was induced to infer from 
analogy, that that clement would not be found in quiuia, and this^ 
opinion seemed justified by the appjprent absence of aqueous va« 
pour in the tubes in which it had been decomposed. But on 
passing the products of its deepmposiUon through a long glass 
tube, containing fragments of rock crystal, and heated to 
bright redness, there appeared soi&e slight traces of aqueous 
vapour in a portion of the tube Cooled for the purpose of its oon*^ 
densation. 

In the experiments made witk a view of determining the uUh 
mate components of quinia, there was also always a small loss pf 
weight, which, from the above statement, may be referred to oxy- 
gen ; but in five experiments very carefully repeated upon that 
substance, there were slight discrepancies of results, which induce 
me to give the following as, probably, an approximation only to the 
correct proportions of its elements. 

Carbon . . . . 73.80 

Nitrogen ..... 13.00 
Hydrogen .... 7.66 

Oxygen ..... 5.66 

100 . 

ilforpAia.— The results ofthree experiments made with a view 
to determine the ultimate composition of this substance, agree 
closely with each other;'! have, therefore, no doub^ of the accuracy 
of the following estimate of the relative proportions of its ultimate 
elements 



284 
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Carbon • . ♦ • . 72.00 

Nitxogen . . • . ♦ 5.60 

Hydrogen 5,50 

Oxygen . , . . • 17.00 

100 , ♦ 

When morphia ts passed through a red-bo(t tube, it affords, as 
might be expected, a considerable portion of aqueous vapour, ainl 
when fused with potassium, or heated with it in naphtha, it iimnifests 
a very evident action upon that metal. 

experiments which 1 have made upon this sub- 
stance, induce me to regard it as resembling, in the nature of its 
ultimate elements, the preceding salihable bases, but I have had no 
opportunity of asceriainiUg their relative proportions. 

The strychnia which I examined^ prepared by M, Robiquet, of 
Paris, was in small and imperfect octoedral crystals • fusible as 
morphia, of a bitter taste, anfi intensely so when combined with an 
acid. Heated in a tube it decrej^tates, fuses, becomes brown and 
black, ammonia and water being at the same time evolved* There 
can, therefore, be no doubt of the existence of carbon, nitrogen, 
hydrogen, and oxygen, in this substance. 

It appears from the above experiments, that the peculiar salifi- 
able bases, or alkaline substances, as tliey Irave been termed, 
separable from opium, from the varieties of cinchona, and from the 
Nux Vtmicoy resemble each other in containing nitrogen as a 
characteristic component part, and that consequently, when burned, 
they exhale an odour precfscly resembling tliat of animal bodies, 
and like them afford ammonia, and some of its compounds, when 
subjected to distillation. There U anothesr remarkable analogy 
which pervades this claes of bodies) as far as they have hitherto 

a M. Bussey, to wham we owe an analyus of morphia, gives ^he following 
as its coinjpoaents t-^iAnnalt of PkUowphy, vi, SS9.) 


Caibon . • . ' ..... i6!).o 

Kltmgea * . r 4.5 

hydrogen , . 

Oxygen 90/ 


100 
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been examined, which is their very feeble saturating power in re- 
gard to the acids, or in other words, the high equivalent number by 
which they are represented. 

In respect to cinchonia, 100 parts were found to require for san 
turation a quantity of diluted sulphuric acid, equivalent to 12.7 of 
real acid ; of the sulphate of cinchonia thus obtained which crys- 
tallizes in quadrangular prisma without retaining water, 24 grains 
furnished by decompositicm with muriate of baryta 8 grains of 
sulphate of baryta, equal to 2.72 sulphyirie acid, so tltat upon 
these data the number 315 will be the prime equivalent of cincho- 
nia, that of sulphuric acid being s 40. From the experiments 
of Messrs. Pelletier and Caventon, it appears that 100 parts of 
cinchonia saturate 13.02 of real sulphuric acid, proportions 
agreeing very nearly with those obtained in the laboratory of the 
Royal Institution, by Mr. Faraday. ' 

Quinta saturates a stilt smaller quantity of the acids than cin- 
chonia; by direct experiments, and oy the analysis of tho crystal- 
lized sulphate, 360 parts of quinia were found to neutralize 40 of 
real sulphuric acid. 

The equivalent of morphia deduced from the experiments of 
MM. Pelletier and Caventou, {Journal de Phar,^y,) appears to be 
about and that of strychnia 380. jinn, de Ckim. et Pht/s. 155.) 

Ihese substances, therefore, arranged in the order of their satu- 
rating powers, stand in the following order, the annexed numbers 
being their prime 'equivalents in reference to hydrogen as unity, 
Cinchonia • • , • ^ 315 

Morphia , 325 

Quinia 360 

Strychnia • a » • « 38Q 

In detailing the above experiments, I have purposely avoided 
any allusion to the equivalent ratios in which the ultimate elements 
of the substances analyzed may be supposed to be associated, for 
I am not sufBciei^tly convinced that the methods are susceptible of 
that extreme and rigorous accuracy which they should be, to serve 
as the foundaUoiis of so refined an application of the theory of 
proportionals. 
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' It waa my intention to have concluded thi* paper with some re- 
marks upon the preparation of cinchonia and quinia, ahd upon 
the relative medical effects of these substances in their pure States 
and in the form of salts, 4mt the experiments cotmeoted with these 
subjects not being yet pompletOi 1 shall reserve them for a future 
communication. 

The cinchonia which I used in the above experiments, was 
prepared for me with much cSre, by Mr. Faraday, in the labora- 
tory of the Royal Institution ; and the qninia was made by Mr. 
ilennell, at Apothecaries* Hall, where considerable quantities of 
the sulphate of quinia have already been prepared for medical 
use. In the case of intermittent diseases the latter^salt appears 
rising in reputation, and promises to come into Us general use 
i{|.thi8 country as in France^ where it is universally substituted 
for the bark in substance in cases of ague. Upon this sub- 
ject some interesting details will be found, in a communication 
from Dr. Glliotson, to the M/dico-Chirurgical Society, published 
in the twelfth volume of their TirmsacHotu. 


Art. XIV. Astronomical Phenomena arranged in order 
of Succession for the first Three Months of the Year 1824, 
computed for the Meridian and PasraUel of Greenwich. 
By James South, Esq., F<R.S. 

Coxvtkcen that next to the daily coitSctlObS in right ascension 
and north polar distance of the 46’ principal stars*, there is 
nothing so much wanted in our observatoHds as an Astronomical 
Ephemeris, and regretting some one more adequdte to the task lias 
not yet undertaken it, 'I avail myself Of Mi, Brande’s kindness, 
whidi enables me through the medium of this Jonmal, to present 
the public with a list of astronomical phenomena, aminged in 
order Of sbccesiion, fof the first three mbhiths of ihe ^Sar 1824 : 
totnptfind fift* fHe Mkitdikn and BaraBet of ClreetiWjch. 

♦ In the AmOt ^ PMkmhV for thapijnent montii, I hum jWbNM the 
daily correettSDB in asednsioh of 37 Stan of tlie OremwlA cst^gne. 




Mr* on 4kSlronomcdl Phmmma. ^7 

Knowing that to the various forms of time, under whUdi as- 
tronomical nptkos are given, we may attribute the loss of many 
a valuable observation, the phenomena here registered are re- 
duced to sidereal time. 

The Right Ascension an^ Declination of the Suni Moon, Planets 
and Stars, are given to the nearest minu^. 

The Sun’s place is taken from the Nautical Afmanac.— The places 
of Mercury, Venus and the Georgian, are computed from data, 
found in the same work ; those of Mars, Jupiter and Saturn,, are 
taken from Schumacher'a Ephemeris) whilst that of Juno is derived 
from tables published by Mr. Qroombridge* 

The right ascension of the Moon, is computed from the nautical, 
as is also her Declination, corrections for parallax and refraction 
having been applied to it} the ephemeris is continued as Ikr 
through each lunation, as it is probable she will be observed. 

The differential stars, apd their plaoes, are taken from jSsiunia- 
cher't Attfonomiiche Naehrichten, * 

The eclipses of Jupiter’s Satellites are computed from the 
Nautical AlmatMC, tlie corresponding mean time is also given } 
to the notice of each eclipse the distance of the planet from his 
opposition is annexed, so that by a reference to the diagrams pub- 
lished in this Journal, the observer will instantly be informed 
where the Immersion or Kmersion will take place.— '1 be time is 
accurate to the nearest minute. 

The Occultations of Stars by tiie Moon, and the coi)se<}uent 
Emersimis, are derived from the list published in the Philoiophwal 
ilfap<utnS,.‘->because, however, our clocks shew right ascensions 
in timep not in space, the degrees and minutes there given, arc 
here converted into time — and as for the purpose of itttsntifying a 
star, it is generally advisable, that its place should be brought up 
to the period of obsemtiotu nearly i this I have also done -and 
as apparent time in an observatory is useless, till converted into 
sidereal or n^aai }t is here altogether rejected, and the tw« latoc 
ate subsUtuU^ In it« Itead, — the calculations ate (ionetdered 
atmurate, <t» two or three nmiutes of tiese. 

For the original list, we are obliged to Messrs, tnghirami 
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and Baily, to the former for having made the calculations, to 
the latter for having published them ; and I trust neither the one, 
or the other, will feel displeasure because I have put them into a 
proper observatory dress. . 

That eclipses of stars of the 7th, 8th and 9di magnitudes may 
be observed I well know ; but it must be remembered that identi- 
fication of the star, is as essential as the observation. — Now con- 
sidering the frequency with which stars, such as these, are diffiised 
over the heavens, the efiect which the luns^ light has apparently 
to alter their natural splendour, and to obliterate foom our sight the 
presence of all minute stars, which under other circumstances 
might materially assist us, I fear little confidence must be placed 
in identifications, unless made by instrumental assistance*. He 
who has a telescope mounted equatorially, will do well to place 
it upon some known star in the neighbourhood of the Moon, and 
though it may not be accurately adjusted, it will afibrd him a 
result which when compared \^ith the actual place of the star, 
may be applied in the form of index error, to the observed place 
of the unknown star ; hence a reference to the data furnished 
in ibis epbemeris, will generally inform him, how far his identi- 
fication is complete. — Should the star be to the east of the meri- 
dian, he should endeavour, if possible, to get its transit over it 
the same evening, if to the west of it, he should procure it the 
first opportunity. 

Utat the following pages are exempt from error, I dare not in- 
dulge the hope ; I believe, however, they will be found generally 
accurate ; the praetieal astronomer who knows what it is to ob- 
serve all night, and to compute nearly all day, will I am. sure par- 
don tvbat it dime amiss 

e Oentlcnen hg their fire-sides, identify stars, however near to fiie Moo|i, 
easily hut Mi^Keter (on dSore,) who has had no little experience in 

files* saetten, assures ne, that it was not wifiwnt considerahle dfttenUy, he 
eooU idealify « ScoipU t no*f this star is of the srd or efii amndtude.— 
fiir thos. Brisbane end Mw Bunker (at sea), transmitted t^^ufope, not long 
sbiGe, e novri dhtervatioa, in the shi^ of ap occnilatlOn of Mercury hy the 
Moon, little sotpeefisf ^t their pfeari Mercury was no fiUter ttan the 
I^Bsfidfn. 
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ASTRONOMrflALlPHEN'OMEN’A arranged in Order of SnoceHsion, 
for the first Three Months of the Year l$2 1. 


JANUAIIY. 


I «r 

j:, I ttc. 



4 

Sidereal 

Planet’* or 


Siar'a 

Time. 

Decliuatkon. 


D. M. 

28 5 S’ 

23 83 S 
14 47 N 


riattat^* or 
Siai** 
N»Ait4 iS(C. 


Sidereal 

PJanePf er 


Siar’a 

Time. 

l^clinouoa. 


II. M. 

4lPiscuiml5 6l 0 12 


II. M. D. N. 

0 12 7 18N 

0 43N 
7 20N 
6 57N 

Saturn . . I 8 1 14 40 N 

Jupiter.. 6 »0 28 20 N 

Im. #. , . 71 7 

U.A. O'* 82' Decl. 8° 21'N. (cojit.) 
Venus . . 16 8 17 40 S 

Sun .... 10 10 22 13 S 

' Mercury . 20 28 20 54 S 

72Piiicium 6 0 56 14 ON 

0^31 1 . . . C I 1 11 UN 

Moon. . . 1 10 12 81 N 

101 Pisces 6 1 26 18 40 N 

Saturn . . 3 1 1 1 43 N 

Jupiter . . 0 20 23 2 1 N 

Venus . . 16 7 17 5i S 

*10 Sun. . . . 19 24 22 8 S 

I Mercury . 20 81 20 27 S 

1. 213. . . 6 1 51 17 24N 

1.237. .. 8 1 58 17 11 N 

Moon... 2 2 17 18N 

-6 Arietw . 7S 2 0 18 53 N 

Saturn , . .3 1 1 1 15 N 

Jupiter , . 6 19 23 21 N 

Venus . . 10 12 18 8 S 

III Sun .... 19 28 21 50 S 

I ^^rcury . 20 40 19 56 S 

1 Im.* I . .7.8 23 ISor l'»22'Mr. 

*’s R.A. 2'* 5 1' Ucc 1. 20® 4rN. (O') 
Em. * 1 . 0 43or 5**22 'ait.(9's. 

f Arielis .5 2 49 20 38 N 

Moon. . . 2 59 2) 17 N 

Saiuin . . 3 1 11 15N 

T Arictis .6 .8 11 20 SON 

66 ... .6.7 3 18 22 12 N 

Im. *2 . 7 3 20 or 7''50'nT. 


16 

.8 

17 

40 

S 

19 

19 

22 

13 

S 

20 

28 

20 

54 

s 

0 

56 

14 

0 

N 

1 

1 

14 

U 

N 

1 

10 

12 

84 

N 

1 

26 

13 

40 

N 

3 

1 

14 

45 

N 

0 

20 

23 

21 

N 

16 

7 

17 

54 

S 

19 

24 

22 

5 

s 

20 

34 

20 

27 

s 

1 

54 

17 

24 

N 

1 

58 

17 

11 

N 

2 

2 

17 

18 

N 

2 

9 

18 

53 

N 

3 

1 

14 

45 

N 

6 

19 

23 

21 

N 

10 

12 

18 

8 

S 

19 

28 

21 

50 

s 

20 

40 

19 

66 

a 

23 

4 3 or 4“ 

22'Mr. 


1' Uccl. 20O4rN. (O') 

0 43or 5**22'ait.(9's.) 
2 49 20 38 N 

2 59 2) 17 N 

3 1 11 15N 

.8 11 20 SON 

r 3 18 22 12 N 
3 20 or 7'*59'nT. 


*’8 H.A. S'* 0' Decl. 9 \o S'N. (rent.) 


Im. * 3 . 


3 2 lor 8'‘ O'wir. 


*’» B.A. S'* r Ueel. *1° IS" N. (T' S.) 


Em. * 3 
Im. * 4 . 


3 43or 8'>22'mt.(1.8'8.) 
3 4Sor gbSS'MT. 


*\R.A. 3*» r Decl. 21® 30' (r N.) 
Em. * 4 4 50 or 

Jupiter . . 6 18 23 *1 N 

Em. 1 Sat. 12 3 orl 6 *» 40 'i«T.(n) 

Venus . . 16 1 7 IS 21 S 

12 Sun. ... 19 82 21 46 S 

Mercury . 20 46 19 26 S 

Im.*. . . 6.7 23 5 Sor 4 28 mt. 

*»s R.A. 3“ 55' Decl. 21'’ 32 N. (2' N.) 
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Astronomieai PhenmeM. 


JANUARY. 



Plaaet'iM 

DmIUmHoii. 


Itn. 8 Sat I 0 43or 5** l9'Mf .(15) 

Em#. . 0 52or 5‘»gr„T.(9's.) 

Saturn . . 3 I 14 4611 

in. 179. .7.8 8 43 34 88N 
Em. 8 Sal* 8 51 or 8‘«2e/MT.(l5') 
86Taurl *6.7 8 54 38 S7N 

. 4 1 34 8N 

^Tainri. .6 4 13 35 12 N 

Jupiter.. 6 18 28 23N 
Venwi . . 16 31 18 85 S 

28 Sun ... . 19 87 31 87 S 

Mertury SO 53 18 55 8 
Mam ai^ y Virg. dif. lat. ^ 


Saturn . . 

K Touri . , 6 
IV. 387. . 8 
Moon. • . 
llSTauri. 7 
Jupiter . . 
Em. 1 Sat. 
Im.#. . . 7 


8 1 H 46 N 
4 47 91 46N 

4 55 36 11 N 

5 7 35 IIN 

5 18 35 ON 

6 17 98 22N 

6 S8orll‘‘ 9 'iit.(16) 

9 46orU'* If/MT. 


#*8 R.A. 5»» 18^ Decl. 25^ 0' N. (5S.) 


Em.# . . 10 85orl5h 6'ilT.(ra.) 

Em. 3 Sat. 12 20orl6»«49'iiT.(I6) 

Vonua . . 16 26 18 49 S 

Suo . . . . 19 41 21 26 S 

Meteury . 20 57 18 28 S 

Im.*l . * 7 28 16 or 8‘’44'WT, 

#’8 R.A. C?‘ r Dccl. 21<3 2f N. (I'N.) 
Em. # 1 . 0 3or 4'*30'm'.(0'I 

Saturn , . 8 1 14 46N 

5 Gwn. . . 7 6 1 24 37 N 

8 7 6 6 94 IN 

Moon ... 6 16 94 31 N 

Jupiter. 6 17 23 32 N 

VI, 166.. 7.8 6 27 24 44N 

Moon. . .1 6 80 with Jupiter. 

lm.#9..17 11 7orl5>‘88'*iT. « 

#’a E.A. €»• 37^ ttecl. «3» 89' N. ( 15'S.) 
Em.#a J n 43 m16*‘ 

.Veens . . 16 8l 29 1 S 

Sim. ... 19 45 31 26s 

Mmmiry . 31 3 17 50 S 

Im.# 1 . .84| 0 8701- 5*‘ Vhta 
#’« ftA. 3* W l>6cl. 33® IS' N.O'N.) 
1 Salttl t I i4nr 5^^87 '«t.(18) 




or 

i N«ioiM>f.ac. 
0 


n. # D. M. 

VII. 67 .. 3-4 7 10 33 18N 

VII. 97.. 7.8 7 16 31 58N 

Moon. . . 7 94 81 SIN 

VII. 179 , 7 7 as 92 48 N 

Im. 4 Sat. 9 88orl8J'56'MT.(I8) 
Em. of it . 11 22orl5**44'eT.(18} 

Irn. #4. . 11 59oil6’‘2l^j»T. 

#*s tt.A. Sy lied. 2()® 44' N. (6'N.) 
Km. e 4*.1 I 12 38orl7‘‘ 0 'mt.(11'n. 


Moon. . . 
Venua . 
Sim . . . 
Mercury 
Saturn . 
Jupiter , 
25 (Jane. 


Moon. , , 

52 (Jane. . 7-8 
Venua , . 
Sun. . , . 
Mercury . 
Em. 3 Sat 
Saturn . . 

Im. # 1 . . 5 


15 7 edipaed. 

16 36 19 IS 8 

19 49 21 5S 
21 7 17 18S 

8 1 14 46 N 

6 16 23 28N 
8 16 17 S7N 
8 22 18 41 N 
8 29 16 5TN 
8 41 16 89 N 
16 41 19 35 S 

19 54 20 54 S 
21 11 16 46 8 


Em. 3 Set 1 58or Tjh 8rMT.(20) 
Saturn . .1 SI H 46N 

Im. # ] . .) 5 I 4 47 or 9** 2 'mt. 

#’3 H.A. 9“ 22' Decl. 12® 5' N. (7'S ) 
Em.#l ,| 1 5 45orl0»‘ O'MT^rfi.) 

Jupiter.. 6 15 28 29 N 

lm.#3 . . 71 8 llorl2'‘25'aiT. 

#*a H. A. 91* 39' Decl. 1 F 84' N. ( 1 8' N 


Era. #2 . 
IX. 95 . . 
^Leonia . 
Moon. . * 
19 Tjeonis 
Ira. # 8 . » 
#’a U.A. ^ 
Era.# 8 « 
Veeiia » . 
Sun 4 * . .4 
1 Meicniy .! 
Im. # 1 . .1 


8 26brlS^40'MT.(16'^. 

7 9 8 12 14N 

5 9 22 12 5N 

9 30 n 12N 

7 9 88 13 23N 

4 10 l2orl4l*3e'piT. 
Dect 10®4rN..(ir/S.) 
10 »7orl4i*5reT.(4's.) 
16 45 19 86 8 

10 58 SO 42 S 

21 14 26 15 S 

6 2 53 or 7i* 6'llT. 


#*aB.A. lOh 14' Decl 6®35'N.(J'N) 


Sature , .1 8 1 U 47N' 

Em.# I . 8 88<» 7l>50'Mr.<lsrN.} 

JupHer . » 6 15 68 Si 

T 8ofU*‘l^>iar» < 

#?* liJi. lOi* SjT Dapl. 8W. (6) 

Ellt4l2 .} I 8 4mfl3i*18!KTA<ld'Nj 

A i j 10 *r 4 -ION I 

Im^# 8 . 4 81 44 47orl8»*5V#3* I 

#’5 g.A. 86' Daet 8^ 15'lf-<8'$0 
Ent. # 8 A 1 15 44erl9<* 54rm4^ 
Vemu • 4^ 80 10 488 

Son* «« 4 to 0 30 808 L 


. .1 8 1 24 

8 88<» 7l»i 
. » 6 15 08 i 

. . T SofU** 

. |0i*28'Dap].5^« 

y s 4mfl3>* 

10 *r 4 

H 
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Asironomteal Plmomend, 


FEBRUARY. 


SldtrMl 

Planet** OF 


Star’e 

Time 

DecliMtlon. 


or 

Name, «u. 


I I H. M. U. M. , 

90 57 17 18 S 
I 21 5 18 10 S , 
JajfHterand 11 Gemini, dif. lat. ^ 
Saturn . . 3 lorl 4 53 N 

Im. 4 Sat. 4 39 or 7 ^ 55 'MT( 35 ) 
Jupiter . . 6 9 23 27 N 

Em. 4 Sit. 0 41 10»' 0*mt.(35) 
Maw ... 12 50 2 4 S 

Venus . . 17 53 21 27 S 

Sun. . . . 21 1 17 1 S • 

Saturn . . 3 1 14 .UN 

Jupiter.. 6 9 23 28 N 

Mars ... 12 50 2 7 S 

Vemifl • . 18 4 21 29 S 

Mercury . 20 55 13 42 S(Inf.C.; 

Sun. . . 21 5 16 418 

Im. # . . 9 2 42 or S'^SO'mt. 

R.A. 28»‘ 25' Decl. 1® 2' N. (IS'N.) 
Satui^ . . S 1 14 55N 

Em.* . . 3 40or 6“ 48 ' ait (O') 

Im. * . . . 6 3 55 7** I'mt. 

#’s R.A. 28*^ 2r i)ec1. 1® S' N. < lO'N.) 


Em. . . 
Jupiter . 
Mars . . 
Venus . 
Mercury 
Sun . . . 
Saturn . 
Jupiter » 
Im. * . . 
*’s R.A. 
Em. . 
Mars . . 
Venus . 
Mercory 
Sail . . . 
Satorn . 
JdpHer . 
Em* 1 Sat 


4 12 or 7'*30 'mt.(14'n.} 
0 8 23 28N 
12 51 2 OS 

18 0 21 31 S 

20 51 13 58$ 

21 e 16 26S 

3 2 14 56 N 

6 8 23 28N 

6 6 40or 9 *» 44 'mt. 

irDecl. 6»43'N. (TS.) 

7 J4orlO»»lt<«T(U's.) 

12 51 2 ns 

18 14 91 83 8 

20 46 U 14 S 

21 13 Id 8S 
3 2 14 58N 
6 8 23 28N 

8 '22orn‘»28'MT.(89) 


Vnii<a« . . 
Mercury . 
Sun .... 
Moon. 4 
Satm . > I 
JttpHt^ . . 
1M[at!s ... 
Venui . . 
Mercory . 
Suh;^. . . 
rArteas .5.6 
Moon . . 

47 Arietis 6 


12 

52 

2 

I3S 

18 

19 

21 

34$ 

20 

42 

14 

32$ 

21 

17 

15 

50$ 

1 

42 

15 

34 N 

3 

2 

14 

5TN 

6 

7 

23 

28N 

)2 

52 

2 

MS 

16 

24 


36$ 

20 

32 

n 

51$ 

21 

21 

ts 

82^N 

2 

29 

21 

12N 

2 

37 

19 

4eN 

9 

48 

19 

57 N 

2 

58or .5'‘5rMT<^l) 


PlMietU or 
Namr, tee. 


11.261 . 
Saturn . 
Jupiter . 

Im. « . . 


{>M«r«at 

PUMOi*« or 


Star*# 

Time 

Dtoltmuott. 


H. M. D. M. 

2 59 20 6N 

3 2 14 58N 
6 7 23 29N 

9 0orll'‘5rMT. 


*’s R. A. 2** 49^ Decl. ao** 88^ N. (8'N.) 


Em. ... 9 57orl2^48'MT.(5'N) 

Em. 2 Sat. 11 9 1%^ l'HT.(tl) 

Mars ... 12 .53 2 16 S 

Venus , . 18 29 21 38S 

Mercury . 20 35 15 9 S 

Sun. ... 21 25 15 13 S 

Saturn . . 3 2 It 69 N 

7Taun. . 6 3 2t 28 52 N 

Moon... 3 81 22 57 N 

III. 172. .7.8 3 40 23 25N 

33 Tauri . 6.7 3 47 22 39 N 

Im.* 1 . . 5 4 51 or TMO'mt. 

*’s R. 8’* 36' Decl. 23° 2 1' N. (cont ) 
Im. *2 . .17 8| 5 43or 8*‘32 'm’i. 

**s R A. 3“ SS' Decl, 28° 19' N. (lO'S.) J 
Im. *3^. .18.9| 5 55 or 8‘'41 'mi. 

*»s R.A. 3»‘‘89' Decl. 28° 21' N, (ll'N.) 
Im.*4..| I 6 2or 8»'51 'mt. 

*’s R.A. 8“ 39' Decl 28° 10' N. (O') 
Jupiter . I 6 7 23 29 N 
Irat*5..|8 6 lOor 8>»59 '!«t. 

*’8 R.A. 3“ 4(r l>ecl. 23° 18' N. (T'S.) 
Im *6. .j 5| 6 17 or 9*^ 6'jttT. 

*’s R.A, 3»* 39' Decl. 23° 3«/ N. (cont.) 
Em. *2 .j I 6 38or 9'‘2r«ir.(6's.) 
Em. * 3 . 6 47or 0»‘86 'iiit {ifs.) 

Im. *7 . 7.81 6 48or O^SriUT. 

*'s R.A. 8^ 40' Decl. 23° 25' N. (12'N. 
Em.*4 . 17 Sot 9‘‘52'MT.(t's.) 

Em.*5 . 7 lOor 9'*59 'mt.(1's.) 

Em.*7 . 7 Slov\0H(ynTJi9rs.) 

Im.* 8 .7 10 10orl2‘‘58'MT.(l3'v) 

*’s RJV. 8 * 48r Decl. 23° 24' N 
Em. *8 .1 10 39orlS^2ri«T.(lS'N,) 

Mars ... 12 53 2 ITS 

Venus . . 18 34 21 36 8 

Mercury . 20 S2 15 2TS 

Sun ... . 21 29 14 54$ 

l^tti . . 3 2 15 , 0 N V 

Moon, . . 4 36 24 4tN 

98 Tauri .6 4 47 94U6N 

iy.237. . 8 , 4 55 26 UN 

lV*295. * 6; 4 67 24 , IN 

. n 6 7 

. * 7 7 46orlO‘*31'*T. ‘ 

*^a R>A. 4h 4ar Decl. 95° 4 N. (12'N.) 
Em* . . 4 \ 8 ISorll** 2 '|It,(1^n.) 
Jm,* . . .f 9 W,or12^1^T^ , 

*'s R.A. 41* 47' Decl. Ui^WfL (4'i) ^ 
Em 1 I 10 SOorl8*>14'iifT.(Sr60 


Em. * 8 .| 
Mars . . . 
r Venus , . 
•Mercury . 

alintn . . 
Moon, . . 

98 Tauri . 6 
ly. 237 . . 8 
I V * 295 . % I 6 
Jftbiter . , 

. * 7 
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FEUnUARY. 




i 

FUnetS or 
.ikor^it 
N«m«» tut. 

Is 

1? 

' 

St^ereol 

Time. 

Fland’tor 

Star'# 

Oet'liitatioii. 


rinnei'a or 
Star'# 

Naata* ftc, “■ 

is 

1: 

i| 

Sidcraul 

lima. 

Plan«t*. or ' 

Star’# 

Dfivllnaiiun. 

■ 



11. m! 

0. M. 




H. M. 

D. M. 


Venus . . 


18 39 

21 .14 8 


Em. . . . 


7 43orlO»*I2'MT.(8's.) 1 

1 

Mercury , 


20 29 

15 44 S .. 


VIII. 208. 

8 

8 46 

14 51 N 


Sun. . . . 


21 38 

14 85 S 


VJII. 223 . 

8 

8 50 

13 45N 


Saturn . . 


3 2 

15 1 N 


Moon . . . 


8 56 

14 31 N 


125Tauri. 

6 

5 29 

25 47 N 


wCancri . 

G.7 

9 3 

15 42N 


V.2H . . 

7.8 

5 87 

24 .17 N 


Mars . . . 


12 54 

2 18S 


Moon . . . 


5 41 

24 56 N 


Stationary near X Virzinis. i | 


1S9 Tauri. 

5.6 

.5 47 

25 55 N 


Im. * . ; . 

8| 14 45orl7l>13MT. 


Jupiter . . 


6 , G 

23 29 N 


*’s R.A. 9'' 9' 

Decl. 18 

°3'N. (4'S.) 


Im. # . . . 

8 

8 SOorll'MO'MT. 


Ein. . . . 


15 24orl7>*52'w[T.(ll'a.)i 


*’s U.A. .->1* 

48' Dccl. 2 

° 8VN. (M'S.) 


Venus . . 


19 0 

21 2GS 


Em 


9 9orll»‘49'MT.(10's.) 


Mercury . 


20 24 

16 47 8 


Mars . . . 


12 5t 

2 18S 

14 

Sun .... 


21 48 

1.S 18 S 


Jm. k- . . . 

7 

1.3 SOorinhiO'MT. 


Saturn . . 


3 3 

15 5N 


*’s U.A. 

1' Decl. 24^ 

>27'N.(13'N.) 


Im. # . . . 

6 

1 3 lor G’MG'mt. 


Em 


It 0orl6^40'MT.(l5'N.) 


**s U.A. 9“ 

47' Dccl. 9° 46' N. (10'S.) 


Venus . , 


18 44 

21 32 S 


Em. . . . 


4 4Gor 7^*11 MT.(16r8.) 


Mercury . 


20 2G 

16 2 S 


Em. '1 Sat. 


5 21 or 7M6 mt.(48) 

u 

Sun .... 


21 37 

14 15S 


Im. «... 

6 

5 30 or 7*’ 55 MX. 


Saturn . . 


<3 3 

15 2N 


«*s R,A. 9>‘ 49 

' Decl. 9 

9' N. (l-iTS.) 


Jupiter . . 


G 6 

23 29 N 


Jupiter . . 


6 6 

2.1 .ION 


Moon. . . 


6 48 

23 11 N 


Em. « . . 


G ISor 8’‘38 'mt.(5'n) 


44 Gem. . 

6.7 

G 55 

22 54 N 


Im.*. . . 

4.5 

0 S6or 9'* r.nT. 


48 Gem. . 

G 

7 2 

24 25. N 


*’sll.A.9‘'51 

' Decl. 8 

’SS'N. (15'N.) 


58 Gem. . 


7 13 

2,1 ITN 


ICm. . . . 


7 22 or 9'>4rMr.(5». 


Im. . . 

6.7 

9 32or)2'* 81.HT. J 


IX. 202 . . 

8 

0 45 

8 54N 


*’s U.A. C’‘ 53' Decl. 22° 5 1' N. ( I'N.) 


1 1 Sext. . 

G 

9 49 

9 9N 


Em 


10 25orl3’* niTJU's.) ’ 


Moon . . . 


9 56 

8 2.1 N 




12 .‘i t 

2 1 8 S 


X. 51 . . . 

7.8 

10 13 

9 51 N 


Venus . . 


18 50 

21 30 S 


Mars . . . 


12 54 

2 18S 


Mercury . 


20 25 

16 17S 


Venus , . 


19 5 

21 20 S 

12 

Sun . . . . 


21 41 

13 56 S 


Mercury . 


20 24 

16 58 S 


Saturn . . 


3 .3 

15 8N 

15 

Sun . . . . 


21 52 

12 55 S 


Im. # . . . 

6.7 

3 20 or 5’‘5 .S'mt. 


Saturn . . 


3 3 

15 6 N 


»’s U.A. T 

45 

'Dccl. 20°20'N, (G'N.) 


Im. * . . . 

7 

4 59 or 7^20 'mt, 


Em. . . . 


4 9 or G*‘42 'mt.(12'n.) 


*’s R.A. lOh 4 

4' Decl. 

8° 2' N. rio'8.) 


Jupiter . 


6 6 

23 29 N 


Em. . . . 


5 54 or 8^15'jaT,(4'N.;; 


79 Gem. 

7 

7 35 

20 44 N 

■ 

Jupiter . . 


6 5 

23 SON 


Vn. 224 

7 

7 42 

19 4GN • 


Im.* . . . 

7 

8 6orlO»‘27'MT. 


85 Gem. 

6.7 

7 45 

20 2aN 


*’s U.A. 10^ 46' Decl. 2° 41' N. (cont." 


Moon. . 


7 53 

19 39 N 


36 Sext. 

G 

10 36 

3 I5N 


£m. 1 Sat 


10 45orl3*UTMT.(46) 


55 Lconis 

6 

10 47 

1 40 N 


Mars . 


12 ,54 

2 18S 


Moon . . 


10 53 

1 44N 


Im« «. . 

7 

1 18 14orl5‘*46'M'r. , 


75 Lconis 

5.€ 

11 8 

2 59N 


«*8 R.A. 8 

l»4' 

Peel. 18° 12' N. (cont.) 


Mars . . 


12 54 

2 178 


. 

8| 13 44orl6»»lC'MT. 


Venus . 


19 10 

21 158 


rs U.A. € 

« 6'Dccl^. 18° 5' N, (cont.) 


Mercury 


20 25 

IT 98 


Venus . 


18 55 

21 28 S 


Sun . . . 


21 56 

12 85 S 


Mercury 


20 24 

16 82 8 

1 

.Saturn . 


8 8 

15. 7N 

u 

Sun . . . 


21 45 

18 36 8 

1 

Jupiter . 


6 5 

S< HON 


i^iurn , 


8 8 

15 4 N 

1 

XJ. 167. 

6 

11 42 

4 21 S 


Jijpiter . 


6 6 

23 30 N, 

1 

XI. 168. 

8 

11 46 

4 98 " 


Ibj.#. . 

.8J 

n 6 40 or O'* O'mt. 

1 

Moon . . 


n 49 

4 56 8 

m 

#*s R.A. 

J** 54' Peel, 

14®«8'N. (6'N.) 


XI. 231. 

7.8 

11 55 

4 80 8 
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MfrmmkdPhmmBM* 


FEBRUARY. 


i fiSsaic. 


Venus 
Meitmiy 
fiun . , . 
Saturn . 
£m. 2 Sat 
Jupiter . 
Im. * . . 
#*s R.A,. 
£m. . . . 
Mars . . . 
Venus . . 
Mercuiy . 
Sun. , . . 
Saturn • . 
Jupiter , . 
Mars . . . 
£m. 1 Sat. 
Venus . , 
Mercury . 
Sun .... 
Saturn . . 
Jupiter . . 


Em. 1 Sal 


Sidtrmkl 

Tine. 

or 

DecliootlBR. J 

H. M. 

0. M. 

12 ,54 

2 16 3 . 

19 15 

21 9 S 

20 25 

17 29 8 • 

22 0 

12 14 8 

3 4 

15 8N 

6 5 

28 30 N 

12 54 

2 15S 


PlMHiPg or I £ Sidoroft 

SUlK'l s 0 

NftiMi t*. TImh 


Dtidtitoifoii. 


20 27 17 27 S 
22 4 11 53S 

5 4 15 8N 

8 47or 5‘'56'iiT.(52) 

6 5 23 30 

7 8 SSorll** S'mt. 

81 ' 0ecl. 150 83' S.(nV.) 

9 28orllh3G^ii\(8N.) 

12 51 2 13S 

19 25 20 59 S 

20 28 17 33S 
22 8 11 82 S 

5 4 15 11 N 

6 5 28 SON 

12 51 2 II S 

13 8orl5‘‘12'MT.(58) 

19 80 20 58 S 

20 80 1 7 40S 

22 12 nils 

8 4 15 12N 
6 5 28 31 N 
2 9S 
20 44 S 


Mercury . 
Sun .... 
Saturn . . 
Jupiter . . 
Mars . . . 
Im. # . . . 4 
*'s R.A. 18^ : 
Em. . . . 
Venus . . 
Mercury . 
Sun . . > . 
Saturn . . 
Jupiter . . 
Em, 3 Sat. 
Mars . . . 
Venus , . 
Mercury . 

Sun .... 
Saturn . . 
Jupiter . . 

^ Era. 2 Sat. 
Mars . « . 
Venus . . 
Mercury . 

Sun ... . 
Saturn . . 
Jupiter . . 
Mara . . . 
Venus . . 
Mercury . 
Sun .... 
Saturn . . 
Jupiter . . 
Mars . . . 
Venus , . 
Mercury . 
Sun ... . 
Saturn . . 
Jupiter . . 
Era. 1 Sat. 
Mars . , . 
Venus , . 
Mercury . 

Sun .... 
Saturn . . 
Jupiter . 

Mnn ... 
Venus . 
Merctiry . 


n. M. D. M. 

20 39 17 47 8 
22 $3 10 6 S 
3 5 15 ION 
6 5 23 81N 
12 53 9 1 S 

17 4.3orl9»'81'jiiT. 
ir Decl. 25® 80' 8. {4'S.) 
19 9or20*‘6erMr.(0') 

19 51 20 16 S 

20 42 17 45S 

22 27 9 41 S 

3 5 15 17N 

6 5 23 81 N 
C 43 or 8'‘29'Mr.(58) 


12 

53 

1 68,8 

19 56 

90 7 8 

20 

46 

17 49 8 

22 

81 

9 21 S 

S 

6 

15 18N 

6 

5 

28 .81 N 

6 

52or 8»‘83 'mt. 

12 

52 

1 55 S 

20 

1 

19 58 S 

20 

49 

17 40 S 

22 

85 

8 59 S 

3 

6 

15 20 N 

6 

5 

23 81 N 

12 

52 

1 51 S 

20 

6 

10 46 S 

20 

53 

17 81S 

22 

38 

8 37S 

8 

6 

15 21 N 

6 

5 

23 81 N 

IS SI 

1 47 S 

90 U 

19 83 8 

20 sO 

17 29 S 

22 

49 

8 HS 

3 

6 

15 22 N 

9 

5 

23 81 N 

10 

7orU’‘36'ii'r 

12 

51 

1 43 8 

20 

16 

19 21 8 

21 

2 

IT »8S(C 

22 46 

T SSS 

8 

7 

IS S4N 

6 

$ 

ip siN 

12 


i >os 

20 21 

to 98 

21 

6 

17 1«S 
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MARCH. 


nMMl^SV 

Sbtt* 





at«r^ 

I>efiUMtioa. 


I I H. M. D. M. 

Sun ... . 22 50 7 29 S 

Im#...U7l 4 58or 6‘‘20 '«it. 
R.A. 28’» 14' Decl. 0° 40'S, (cont.) 


Jupiter • 
Mars . . 
Venus . 
Mercury 
Sun ... 
Jupiter . 
Im. S Sat/ 
Em ... 
Mars . . 
Vonus , 
Mercury , 
Sun . . . 
Jupiter . 
Eni. 2 Sat 
Mars . . 
Venus . 
Mercury 
Sun . . . 
Jupiter . 
Mars . . 
Venus . 
Mercury 
Sun . . . 
Jupiter . , 
Ini. 4i> 1 . 
*’8 U.A. S 
Em. # 1 
Im. *2. 


Em. # 2 
Mars . . 
Venus , 
Mercury 
Sun . . . 
Moon. . 
Im. « 1 . 


£m. fh 1 
Jupiter . 
Im. # 2 . 


6 5 2n 82 N 

19 49 I 83 S 

20 26 18 56 S 

21 10 17 3 S 

22 53 7 6 S 

6 5 23 32 N 

8 Oor 9»‘18'mr.(65) 

11 13orl2h30'Mr.(65) 

12 48 1 28S 

20 .31 18 41 S 

21 15 16 49 8 

22 57 6 43 S 

6 5 23 32 N 

9 57orU‘* 10 'mt.(66) 

12 48 1 23 S 

20 36 18 95 S 

21 20 16 85 S 

23 1 6 20 S 

C 5 23 32 N 

12 47 I 17 S 

20 41 18 10 8 

21 25 16 21 S 

2.3 4 5 57 8 

6 5 23 32 N 
7 7 18or 8‘‘2 4 'mt. 

' aO* Decl. 18° 5b' N. (3'N.) 

I 8 10 or 9"I6'Mr.(9'N.) 
61 9 SorlO 59 Mr. 


*’s U.A. 2** 28' Decl. 19° 15' N. (3'S.) 


9 5SorlO‘‘59'MT.(2'N.) 
12 46 1 12S. 

20 46 17 55 S 
2 1 30 16 4 S 
23 6 5 34 S 

3 15 21 51 N 

4 41 nr 5*‘43 'mt. 


#’8 H.A. 18' Decl. 22° 12' N. (Vs.) 


5 44 or 6‘»46 'mt,(.3's.) 

6 5 23 32 N 

7 9 27orlO'*28'MT. 


#*8 R.A. 8^ 27' Decl. 22° 88'N. (cont.) 
lm.*«. .16.7(10 2orn»‘ S'MT. 

#*8 R.A. ^ 28? Decl. 22° 6'N (cont.) 
Em. 1 Sat. 12 80ot18»»31'mt.(69) 

Mars ... 12 45 I 6 S 

Venna . . 20 51 17 39 S 

Mercury. 2136 15 46 S 

Sun $3 12 5 10 S 

Mooa. . , 4 15 24 ION 

Jupiter . . 6 6 23 82 N 

Mats ... 19 44 I 0 S 

Venus . . 20 56 IT 24 S 


12 80ot18»»31'mt.(69) 
12 45 1 6 S 

20 51 17 39S 

21 36 15 46 s 

23 12 5 10 S 

4 15 24 ION 
6 5 28 32 N 
12 44 I 0 S 
20 56 IT 24 S 



8i4eml 

Time. 

PlaMt’* Or 

SUr'o 

DectiHsUoH. 

H. M. 

D. M. 

21 41 

15 29 S 

23 16 

4 47 8 

4 17 or 5’»12 'mt. 

’ Doel. 25“ O' N. (rN.) 

5 17 

24 54 N 

5 21 

26 51 N 


5 21 or O'* IS'M’T.Cerw.) 
I 5 25 23 55N 

5 29 25 47 N 

6 6 2 3 32 N 

7 6or 8** 0 'mt.(71) 

12 43 0 53 8 

Ini.#2. .17.81 12 49orl3‘‘42'MT. 

#’8 H.A. 5‘‘ 87' Decl. 24° 37' N. (lO'N.) 
Im. # 3 . .1 5 1 13 ISorH** 1 I'mt. 

#'s U.A. 5‘* 88' Decl. 24° 80' N. (4'N.) 


Em. * 2 
Em. * 3 
Venus . . 21 1 17 6 S 

Mercury . 21 47 15 7 S 

Sun ... . 23 19 4 23 S 

Jupiter . . 6 6 23 32 N 

8 Gem. , . 7 6 6 24 1 N 

VI. 67 . . 6 II 23 SON 

Moon ... 6 20 23 6t N 

V. 168 . .7.8 6 28 21 36 N 

Tin. * I . . 7 7 51 or 8“ 4rMT. 

U.A. 6^ 27' Decl. 23° 39' N. (7' S.) 
Em.* I .1 I 8 56or 9'* 46 'mi (O') 
Im. *2. .| 7| n 45orl2'‘35'Mr. 

*'s U.A. 6*' 34' Decl. 23° O'N. (lont.) 
Im . S Sat. I 112 29 or 1 3'* 1 «'m r .(72) 
Ira. *3. .1 7 1 12 36orl3'‘2(rMr. 

*’s tt.A. 6’‘ 30' Decl. 23° (cont.) 
Mars ... 12 42 0 47 S 

Venus . . 21 6 16 48 S 

Mercury . 21 52 14 46 S 

Sun ... . 28 23 4 0 S 

Jupiter . . 6 6 28 32 N 

56 Gem. .5.6 7 12 20 46 N 

VII. 07.J7.8 7 16 21 53N 

Moon. . , 7 24 21 J7N 

79 Gem. .7 7 85 20 41 N 

Mars ... 12 41 0 40 S 

Mars ami x tlif.Eat. insensible 
Em. 2Sut.| I 13 2orl3>*47'j|T.(78) 
Im.*. . .| 7 U 57 l5^42M'r 

*’s U.A. 7*4 42' Decl. 19° 46' (liTN.) 

Em I I 15 43orl6‘»27'jar.(3'w.) 

Venus . . 21 U 16 80$ 

Mercury . 21 58 14 24S 


13 29orl4’‘22'MT.(l2'N.) 
18 57orU’^50'MT.(8'N.) 


6 

6 

28 S3 N 

8 

16 

17 37 N 

8 22 

18 41 N 
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MAftCB. 



Moon. . 
52 Ccincri 
Mars . . 
Vcmis , 
Mercury 
Sun . . . 
Jopitor . 
Im. * I . 


SidercB) 

Time. 

riamei'i Of 

Uftctiiutu<m. 

U. M. 

n. M. 

8 26 

17 2N 

8 4V 

16 89N * 

12 40 

0 39s , 

21 16 

16 11 S 

22 3 

IS 58 S 

28 30 

3 1SS 

1 6 0 

28 S3 N 


6 45 or 7’*2l'Mr. 


*’8n.A.V»22' Peel. 12®5'N.(r».) 


4 Em.*l . 
^Leoms . 
‘Moou . . . 
18 Lepnis 
IX. 164, . 


7 48or 8>'2(/Mr(10'N. 
9 22 12 5x\ 

9 29 11 34N 
9 37 12S7N 
9 40 11 56N 

12 «orl2»> 16 'mt. 


^#’s R.A. 0^ 82' Decl. lO'’ 41' N. (ll'S.) 
Mars ... 12 39 0 29 S 

Em. *2 . 13 7Qrl3“l5''»iT.(3'N.) 

Venus . . 21 21 15 ft'iS 

Mercury . 2? 8 13 S3S 

3 Sun ... . 23 Si 2 49 S 

Jupiter.. C 7 23 3.3 N 

Im. # 1 . 7 9 31oil0‘‘ 5 'mt. 

#’s n.A. 10l‘ 28' Decl. S'* JJ'N.(10'N.) 
19Se\t.. . 7 10 4 5 2aN 

Em. *1 . 10 llorlO‘‘45'iilf‘.(16'N 

Moon. . . 10 24 5 18N 

.35h.ext.. .7 10 34 5 40 N 

SBSexl.. . 7 10 88 7 16N 

Mars ... 12 38 0 19S 

lm.*2 . . 6 IG 35 or 17'' 8'Mr. 
rsTlA. lOh 36' Dc< 1. 13 N. (JJ'S.) 

Em. *2 . 17 27orI8h 0'Mr.(5'N.) 

Venus . . 21 25 15 35 8 

Mercury . 2g 14 13 7S 

14 Sun .... 23 38 2 26 S 

Jupiter . fl 7 23 33 N 

Moon. . 11 19 1 21 S 


91 Looms 14JS li 28 


XI. 182. . 8 11 46 

XI. 218. . 7 11 52 

Mars ... 12 SO 

Venus . . 21 ,30 

Mercury . 22 20 

15 Sun ' 23 41 

JupUer . . 6 7 

Km. 1 Sdi. 9 29< 

XII. J5 . . 8 12 9 

Moon. . . 12 15 

22 Virg. .5.6 12 25 


29 14 13 7 S 
23 38 2 26 S 

fl 7 23 33N 
11 19 1 21 S 

11 28 0 9N 

11 46 0 27 S 

11 52 0 46 S 

12 SO 0 n S 
21,30 15 14S 
22 20 12 37 S 


Plsn*t*» Of 
Stnr** 
Naaiet ke. 


Jupiter . .1 
I Im. # . . J7.8 
»’8 II.A. 13‘' ^ 
Em. . . .] 
Mars . . . 



Plmt'i or 

Tims. 

Oe^iftion. 


H. M. O. M. 1 

6 7 28 8? IS 

8 .36or 8''.59 'mt. 

Decl. 12^5rS.(10'S) 

9 36 or 9*>58 ^mt.(5'n.) 

12 34 0 4N 


XII. 262 .6.7 12 57 18 58 S 
XHL 19 .7.8 13 4 12 32 S 


Moon. , . 
68Virg. 
Mars . . . 
Venus . . 
Mercmy . 
7 Sun . . . . 
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The meetings of the Royal Societyowere resumed for the season 
on Thursday evening, the 20th of November, when the Croonian 
Lecture was read by Sir Everard Home, Bt, V^P.R.S. It con- 
'sisted of observatioQS on the Anatomy of the Human Drain, as 
^compared with that of fishes, insects, and worms. 

Tlie Rev. Daniel Creswell, D.D., and John Bay ley, Esq., were 
elected into the Society, 

November 27 , — k paper on the Migration of Birds, by the late 
Dr. Edward Jenner, was read. It was transmitted to the Society 
by bis i^phew, Mr. W. C, Jenner. 

An^Wy Mervin Story, Esq., was elected into the Society. 
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On Monday I Pecember 1st, (SU Amdiow’s Day having fallen 
on a Sunday,) the Fellows of the Royal Society held their An- 
niversary at Soi?aerset-Housef-^At 12 o’clock, when the President 
took the cbairi there was a numerous attendance of the Fellows, 
llie President began the business of the day, by reading the lists 
of the newly admitted, and deceased, members, and on the last 
occasion paid a tribute of respect to the memories of Dr. Jenner, 
Dn^ Hatton, Dr. Baillie, and Colonel Lambton, by describing the 
characteristic labours, virtues, and talents of these eminent men. 

He then proceeded to state the award pf the council of the 
Copley Medal, to Mr. Pond, the Astronomer Royal, for his various 
communications, published in the Transactions of the Royal Society. 

' In a discourse which was received with the most profound at- 
tention by the Fellows, the President gave a view of the import- 
ant labours which had been carried on in the Royal Observatory, 
since its foundation by Charles II., and which had led to the most 
important discoveries made«tn modern times in astronomical 
science. He entered into an animated panegyric of Flamsteed, 
Halley, Bradley, and Maskelyne, and spoke of the glory arising 
to this country, from the immediate or ultimate results of their 
researches which, illustrated by, and throwing light upon, the mathe- 
matical laws of the motions of the heavenly bodies, developed by 
our own illustrious Newton and his school, have given to us the 
true knowledge of the system of the universe. He spoke of the 
benefits which had been conferred by the obmYatioos, made at 
Greenwich, on navigation and our maritime interests, repaying 
a hundred fold the Hbcral C!iponditure of government on this great 
national establishment. 

In speaking of the labours of Mr. Pond, he mentioned that the 
two tnost important points of research to which he had directed 
his attention, were, the question of the parallax of the fixed stars, 
and conservations which seem to show st.^^ouside^lE^ble apparent 
southern motion of many of the principal fixed 9tars. Pood 
thinks there is no evidence of a senaibte parallaxit Dr. Brinkley, on 
the contrary, is of opinion that this parallax di$Unctly exists. 
^‘The Council of the Royal Society/^ said the Preride*^^* do not 
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mean in any manner by their award of the medal to express an 
opinion on this subject, for when two such observers differ^ the 
question cannot be considered as settled and he paid the highest 
compliments to the profound mathematical* knowledge, acuteness, 
accuracy of research, and extent of view, of Dr, Brinkley* 
Between his observations and those of the Astronomer Royal, the 
problem of parallax was now, he said, reduced within very narrow 
limits, but perhaps more perfect instruments and observations 
would be required for its complete solution. 

On the supposed southern declination of the fixed stars, it is 
Impossible, said the President, to forip, at present, any correct 
judgment; such an important result can only be established by new 
observations, carried on for a great length of time, and confirmed 
by the experience of the best astronomers, in different countries. 
He desired Mr. Pond to consider the medal as a mark of the 
respect of the Society for the zeal and ardour with which he had 
pursued astronomy, and as shewing their confidence in the general 
accuracy of his observations. He likewise requested him to re- 
gard it, as a pledge lhat future important labours were expected 
from him. I^e exhorted him to emulate the fame of his great 
predecessors, and to endeavour to transmit his name to posterity 
by similar monuments of utility and glory. 

The Society then proceeded to the election of a Council and 
Officers, for the year ensuing, when the following Members of the 
old Council were re-elected. 

Sir H. Davy, Bart. 

W. T. Brandc,Esq. 

Samuel Goodenough, Lord Bishop of Carlisle. 

Taylor Combe, Esq. 

John Wilson Croker, Esq. 

Davies Gilbert, Es((. 

Charles Hatchett, Esq. 

Sir Everard Home, Bart. 

John Pdnd^ Esq* 

William Hyde Wollaston, M.D» 

Thomas Young, M.D. 
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The following were choseu Members of the Council, out of 
the Society, 

William Allen, Esq. 

Major Thomas Colby. 

James Ivory? Esq. 

Sir James Mac Grigor, Knt. 

William Marsden, Esq. 

William George Maton, M.D. 

Bernard Edward, Duke of Noifolk. 

Edward Rudge, Esq. 

William Sotheby^ Esq. 

Henry Warburton, Esq. 

Officers for the enming Year. 

PiiEsiDKNT. — Sir H. Davy, Bait. 

TREASuRER.-^Davies Gilbert, Esq. 

Secketakies. — William Thomas Brando, Esq. 

'fay lor Combe, Es-j. 

Thursday, December 11.— A paper was communicated on the 
Nature of the Acid and Saline matters usually existing in the 
Stomachs of Animals, by W. Prout, M.D." The object of this 
paper U to prove, that the ftee acid, which exists in the stomach, 
and which frequently is thrown up in eases of indigestion, is the 
muriatic acid. 

M. Fourier and M. Vauquelin, of the Royal Academy of Sciences 
at Paris, were elected Foreign Members of the Royal Society. 

Thursday, December 18, A paper was communicated by the 
Rev. B. Powell, entitled an Ex[>criiiiental Inquiry respecting the 
supposed invisible heating effect beyond the red end of the prls- 
matical spectrum." 

A paper was read on the North Polar distaucea of the piin^ 
cipal F5xc4 Stars," by J. Brinkley, D.D., F.E.S.. 

A paper was also communicated by Jau(ies "Ivoityt F.R.S., 

On the %ure requisite to pEiablain iHt j^quBibriup of a homo- 
geneous duid mass that revolvea upon an daii/’ 

The Society adjourned over the Ohristtnas Vacation, to meet 
again on TbursBayi Jan. 
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Art. XVL ANALYSIS OF SCIENTIFIC BOOKS. 

I. A Course of Lectures on Chemical Science^ as delivered at the 

Surrey Institution^ hy Goldsworthy GifaxEY, London^ 1823, 

8 VO. pp. 310. 

Our attention was originally called to this book, by the exor- 
bitant and solemn praises l^estowed upon it in the daily and weekly 
papers. The Times holds it up as a model of scientific composi* 
tion ; the Morning Post deliberately represents it as a never-siifH- 
riently-to-be-valued collection of new and Important truths ; ^ohn 
Bull says “ there is no extant work on chemical science so full 
Of important investigations and the Literary Museum concludes 
a critical review of its merits, by asserting that “ in more than one 
instance, much new matter is presented to us in the way of theory 
as. well as of practice ; and the experiments by which the lectures 
are illustrated, are in almost every case original.*' With such re- 
iterated testimonials in favour of Mr, Gurney's ** Lectures," we . 
should hold ourselves remiss in paisf^ing them over without notice, 
and our readers might suspect us of prejudice and partiality, 
attached as we are, to another school of chemistry, were we to 
withhold the important inforn^ation, which according to the highly 
respectable scientiBc authorities above quoted, has thus emanated 
from the Surrey Institution. 

In respect to our author's originality, we confess we were some- 
thing startled at^lnding some long and unacknowledged quotations 
in the introductory lecture from works which we happened lately 
to have perused ; but our apprehensions were speedily relieved, 
by the tale unfolded in Lectures II and III. For instance : Put," 
says Mr. Goldsworthy Gurney, into a glass vessel, contain- 
ing water, a few grains of sugar of lead, and stir them together 
with a glass or other rod, the water yfi\l soorf become turbid in 
consequence of the sugar of lead being insoluble in that fiuid, and 
simply a Hiixture of the particles with the water will take place; 
if the water be minutely examined, thesd particles may be seen 
doatipg in It, and they will ultimately, if leu to themselves, fall to 
the bottom, ^ If to this ndlky fluid be now added a few drops of 
aqua-fortis, it will instantly become perfectly clear and transpa- 
rent, and V now not U>e minutest portion of the lead can be j^r- 
ceived in it. Iq the flrst instance then, it was only a mixture, in 
the latter a perfeet^ solhtion, be^^use Ihe combination *of lead and 
aqua-fortis is sbittble in water, whereas the sugar qf lead is not 
so.", p. 89. * 

The idsmubility of sugar of lead in water was to uil a new fact, 
and as Thomson's System, and Henryks Elements, happened to be 
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lyiBg on the table, we found upon referring to the former, that 
water takes up 0.27 parts of sugar of lead; and in the latter, this 
salt is represented as almost equally tioluble in hot and cold 
water, vis., to about one»fourth the weight of the fluid/^ We hope 
I^s. Thomson and Henry will make a memorandum of this over- 
sight emd correct it inXuture editions. 

A little further, in p. 46, we are told that crystals of alum 
exactly resemble those of natural quartz, whereas we had always 
ignorantly supposed that the former were octoedra, and tlie latter 
stX'^sided prisms. 

in the second lecture Mr. Gurney rectifies Dr. Wollaston's 
errors respecting the theory of crystallization, but as we can un- 
derstand Dr. Wollaston, and cannot understand Mr. Gurney, we 
consider ourselves inadequate to discuss the question. The argu- 
ments enunciated in pag^s 69, 60, et seq. of our author's] lec- 
ture in reference to diis subject are doubtless novel and pro- 
found; that they are, to our humble capacity, unintelligible, 
arises doubtless from the want of his ** moveable diagram,’' the 
place of which is very inadequately supplied by Mr. Scbarfs im- 
moveable lithography. With great regret, therefore, do we pass 
over the new facts connected with general as well as with chemi- 
cal science,*’ and tending to^cxplain effects which have hitherto 
baffled the most ingenious inquiry," set forth in this and in the 
succeeding lecture. We must leave the atoms “ to seize their 
previous partners," or let them aloifb as they think fit, since our 
downright dulnoss prohibits our officiating as masters of the ce- 
remonies upon the occasion. 

Our ignorance also obliges us to decline any attempt atimpart- 
ing to our readers the contents of Lecture IV, on chemical affinity, 
which if we mistake not, Mr, Gurney refers to ihe same laws as 
those which govern musical vibrations when, therefore, he iallft 
of vibration of sound combining tbreejo two/and five to three, 
constituting tbifds and great sixths; of tone being produced by a 
series of detonations, and detonations by th^ suweil formation 
and filling of a series of vacuums ; of the definite, divisions of the 
organ pipe, aud the concords of the Frenefa-hom, the harp, 

and the musical glasses ; and ’ lastly, whbn we- are infqrntjCd that 
musical. and chemical combinations depend on the same*' regula- 
tions/’ that modulation is an imitation of definite propoHionsi and 
that in respect to time, every different note in the scale of music, 
is a simple muWple or division of tW oth^r, are nnwiUingly feel 
outsell ohbjffd to resign omr critical' labours as coadectW with 
tilts mdivuM lectnre^ and to leave the deemonnpoa and 

'merits, to tix^e who J[mve more music in their aquwu since our own 
attainments in that delightful aft never exceeded t»e performance 
of.tha ^%ata fBxippw comb andpnper, sw an ooeaa^i^ifenrfa 
upon the jews* harp. Thus much in candour to Ot^oy, 
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In Lectiir€ Vf we bad hoped to have met him upon more equal 
groutidsy but to our utter dismay, a few paragraphs brought us to 
a large organ, wbioh our author undertook to build some years 
since, when a tery young inan,*^ and which was admitted on all 
hands, to have a remarkably fine tone/' though built on theory, 
for I had never seen the interior of one, tiU 1 had finished mine, 
and knew nothing whatever practically of the construction of 
them." This organ was combined with a piano-forte, and toge- 
ther with the very pleasant anecdote brought in at p. 1 12, to 
which we refer our vrmical readers, is somehow or other intended 
to illustrate the doctrine of expansion, the strings of the piano 
being it seems expanded, and its notes flattened by heat, ;wbile 
those of the organ-pipes were aflected in the opposite way. 

At p. 1 19 of this lecture, we are informed that “ differentQOLOvw^ 
have different cond^ctin^ powers in respect to heatT black conducts 
it the most readily ^ white the least so** I'his is quite new to us ; so 
also are the following assertions (p, 121.) Water, unlike all other 
substances^ is of a greater specific gravity when in a liquid than in a 
solid state, which accounts for the lower parts of our rivers never 
being frozen." Again, — The particles of water, previously to their 
assuming the state of a solid, conform to the general law of liquids 
increasing in specific gravity, as they lose their caloric." This 
gross error is the foundation of the blunders that abound in seve- 
ral succeeding paragraphs. 

In the lecture on electricity, we are told at p, h33, that flannel 
becomes positively electrical when rubbed on glass, but negative 
when rubbed on sealing-wax, whereas the reverse is the case. 
We are also told that the contact of two different metals excites 
electricity in an eminent degree ; that this electricity is increased 
by inducing a rapid change of surface, which may be effected by 
the action of an acid on the metals ; and that it is necessary that 
the solution employed, be a good conductor of elcctiicity. This 
is a very summary theory of the pile ; and the difference between 
its phenomena and those of the common electrical machine, is 
equally hastily despatched. ” In ®fact," says Mr. G., ** the 
common electrical machine differs front the galvanic lottery, 
simply from its being defective in pl^ysical power, if wo may so 
express ourselves." At p. 136, we are informed that the decom- 
posing powers of electricity were first pointed out by Sir Anthony 

Another property of electricity," says our author, " is that 
whettfevet the connexioti is made between the two poles of a bat- 
tery Ws good conductor, it passes silently and without any vkil- 
b!e eilfect." Now in the preceding paragraph, we have just mtaed 
that the said connecting Wire is magnetic, and we auSpect that 
We havewMMtim^ seea it red^t, and sometimes Jused. But 
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the perforation of this lecture is truly delectable^ and we regret, 
•we can only find room for an abstract of it, in which, however, 
we shall use Mr. Goldsworthy Gurney’s own words. 

I cannot avoid coming to the conclusion in my own mind, that 
the regularity, the beauty, and the harmony, of all the changes 
which take place in t^e material world will, one day or other, 
be found to depend on the one ^rand disposing cause of elec- 
tricity.” And a^in, after observing that the functions of ani- 
mals are dependant upon chemical changes, I expect,” he 
says, it will not be long before it will be as universally admitted, 
that those chemical changes arc brought about by electrical 
causes.” 

That organic matter has some influence on the mind, cannot 
for a moment be doubted, and that the stomach is the chief source 
of this influence seems equally certain. Further it is well knewn, 
that a sympathy of the most intimate nature exists between the 
skin and the stomach. Now, holding, as 1 do, that all organic 
changes arc in some way or other dependant on electrical agency, 
and mat that agency is mainly available to us by means of the 
atmosphere, which serves as a conductor of electricity between 
the clouds to the earth and human body, can it be considered 
as too fanciful a supposition, If 1 attribute the various changes of 
state in the human temperament, especially in persons of a ner- 
vous and irritable habit of body, to corresponding changes in the 
electrical state of the surrounding media, such as the earth and 
die atmosphere?” pp. 142, 143. 

Now without meaning any disrespect to our author, we must 
beg leave to set this down as an unequivocal sample of that fi- 
gure of speech usually called nonsense ; and he should remember 
that muen may be said in a lecture, and even plausibly urged in 
the warmth of argument, which wdll not bear to be printed and 
published. 

We have of late heard a great deal of talk respecting the tempe- 
rature of mines, and the evidence thus afforded of a source of beat 
within the earth ; upon this^subject we have always been sceptical ; 
and rather than adopt the preposterous Beccherian notion of a 
central fire, bave contented ourselves with viewifig the phenomena 
as dependant partly upon the increased density of the air and its 
consequent dimiitishea capacity for beat, at great depths, and 
partly upon other more obvious causes; butMci Gurney in his 
lecture on combustion, has set us right upon this headv Com- 
busddh is ono of those grand operations which ani constantly 
going ott within the bowek of the earth, where it^ serv^ ^ im- 
portant purposes of composing and decomposing an immense 
variety of substances necessary to the renovations fmd rev<dutioiis 
which are perpetually gomg on among all organic as welt as in- 
organic mauer.’* p, 151. 
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In this same lecture wc learn^ at the bottom of p. 154, that it is 
impossible to make a room air*tighti and thtit health is injured in 
exact proportion^ as we do it; hut a few lines further tm we are 
told, that if the room be heated by flues, it may safefy be made 
air-tight ! 

At pages 156 arid 157, there are some sharp remarks upon Sir H. 
Davy*s experiments respecting the temperature 'of flame, which 
according to, Mr. Gurney, involve much contradictory evidence. 
Now as we have unfortunately not profited by Mr. Gurney’s tui- 
tion, but happen to have received part of our chemical education 
under the former master ; and as we belong to a school, one ob- 
ject of which is to teach his doctrines, and set forth his discoveries, 
we cannot be supposed to come unprejudiced to the consideration 
of our author’s views, and therefore leave the determination of this 
subject to less biassed judges, observing at the same time,' that wc 
have looked in vain for those interesting discoveries which Mr. G. 
tells us he has made (p. 163) relating to gaseous bodicjii. 

Thus far wc have exposed our author’s methods of handling the 
higher departments of chemistry ; we now descend to the more 
immediate drudgery of the laboratory. 

At p. 180, Mr. Gurney attributes to the upper sides** of the 
leaves of plants, those fimctious Vhich chiefly belong to their lower, 
and generally unvaroished, surfaces; and at p. 184, we find that 

metallic oxides are generally reduced by the aid of fluxes, one of 
which is carbon,** which ia<.our conception of the term is no flux 
at all. 

Speaking of the composition of water, it is stated to consist of 
85 oxygen, 15 hydrogen; the proper numbers are 89 and 11. 
Nitrous oxide is said to contain 1 nitrogen and 2 oxygen by 
volume — ^those numbers should be reversed ; and it is incautiously 
asserted that this gas may be breathed not only without injury, 
but often with benefit, for Mr. Southey, the Poet Laureate, declared 
that the sensations he experienced, were perfectly now and de- 
lightful ! 

In the 9th lecture we are informed that it is likely that the 
Aurora Borealis consists of hydrogen gas, sustained at a certain 
elevation in the air, in virtue of its lightness, and ignited from time 
to time by electricity. The ignis fatuus also consists chiefly of 
hydrogen, in combination with phosphorus, generated by the de- 
composition of vegetable matter, and lighted by the heat given 
out dining the act of decomposition,” all which to our obtuse un- 
dmtandl^gS} appears very wdiftc/y, though the reasoning if not 
bi^liaat Is at least luminous. 

A little further on we are told, that the air emitted from the 
jhinigs conelsts^ of nitrogen and carbonic acid, and Uiat as soon as 
it asmtpes firom tiie mouth, the nitrp|en ascends, and the carbonic 
acid descon^^ thus preventing all danger of out i^^ain taking in 
VoL* XVf. X 
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what was breathed out, precisely becaiise it was tinfit to benefit 
mi sustain our animal functioua. Yet in the same lecture Mr* 
Qurney dwells upon the quality df permanetitly^elastic fluids of 
infmiksing tbemseites equally amongst each other, ufhen they Ute 
in contact.*^ 

Our diemiea! readers are probably aware that the nature of 
idtri%^is a pjhablem which has attracted the attention of almost 
all eminent chemists, they will therefore naturally be anxious to 
learh Mr. GutnCy^S notions on the subject which are thus modestly 
net for&< 

** Nitro^n ! suspect, Is a peculiar compound, formed by the 
organs of the animal body, and not a simple element as is gene- 
rally supposed/’ Under strong suspicion that nitrogen is a com- 
pound, and nut a simple element, l am now prosecuting a series 
of experiments with a view of satisfying my mind upon this sub- 
ject ** and from the experiments I have already made, I am dis- 
posed to believe that it is not a simple substance, but a compound 
of oxygen, and hydrogen nearly in equal proportions.” p. 202. 

Bat this lecture teems with novelties, for at p. 204, we find to our 
infinite satisfaction and surprise, that ** charcoal contains 64 parts 
of pure carbon United to 30 parts of oxygen in every 100 parts,” 
that it forms nearly the wlsole body of the ve^table king- 
dom/’ and gives their peculiar character to those very rocks 
and cliffe, which form an impregnable barrier round the island 
which we inhabit, cmd render it inaccessible to the inroads of any 
foreign enemy, or even of the ocean itself/' 

By this time, any moderate reader will be satisfied with the “ Uo- 
yelties” offered by our audior, under the heads of nitrogen tmd car- 
bon ; turn we therefore to phosphorus. Phosphorus, we are told, is 
exclusively ati animal product, and is generated, or at Wst 
makes it# appearance during the conversion of vegetable and mi- 
neral into anraal matter,” and that it has some mysterious con^ 
nexioir with animal life. In proof of this, it is fimnd, that several 
animals possess the power of generating and giving forth this Sub- 
atahccatwltk” the gtoW*wmvn>Chomre^fly, sWenext cHed 
ad lusCaUcbs I 

In the teettU’C o» the metals, there rS an unoommdn scarcify of 
those blunders and mtstatements, or Utmiiies^ as om of the writers 
above footed calls them^ which pervade ^e Other disooutsht $ 
yet^eiU aw a few Ihters^rsed, ai for examtael “SitHmiof 
sHtef 4e fo powerMl ah mitisep^. thai a slugia oundd of it 
suiv^ at ouhoes of waisr; wm iha wates Ml a siait 
of purity for mrl The nitrate or 1$ deietOriOUl Mt ttS 
edhcis on thW idflma) syfrtiemi but When Ihe water ttM parted 
hitiemledfor whole of stlter maybeheuirmiMft 
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and nitric acid ia said to hare uncommon Ailminaticg powefB : and 
farther on^ iridium, osmium^ rhodium and palladium are r^e- 
seated as probably alloys of other metals^ for this satisfactory 
reason, ** since they are found no where but in the ore of plati^ 
num/’ At p. 220, it isjaiHrmed, that the muriatic acid of commetoe 
always contains a portion of corrosive sublimate, whkh ts an 
oxide of mercurp ;** and again, mercury has a very strong affi«* 
nity for gold, and may be seen to dx itself, and change the colour 
of this metal, even through the skin and apparel of those persons 
who have taken it to any extent ; f Am is a very common ease in the 
%Vest Indies where so much calomel is used!^* 

In the lecture on acids and alcalis, there U a Sad nomendatdnd 
jumble at p. 234 ; and at p. 236, we find, that what is sold as 
soda water ought to be simply pure water impregnated with this 
gas ; but I am afraid this is very seldom the case.*' So are we. 

Mr. Gurney is very unhappy in assigning to Dr. Priestley the 
due merits of bis discoveries ; he never mentions his name without 
coupling with it some unaccountable absurdity ; otir readers may 
take the following as a specimen. Speaking of Dr. P/s experi^ 
ments on the products of fermentation, he says, the result of 
that in(]uiry was, the discovery &f carbonic acid, which he called 
dephlogisticated air. This name was changed afterwards to Jixed 
air^ because it is found fixed in almost all vegetable substances**’ 
p. 236. Such a cluster of incongruities^ it would be difficult to 
match. 

Nitric acid is stated to be a compound of five to two— five of 
oxygen to two of nitrogen— five what of oxygen ? two what of 
nitrogen ? Here our author is evidently floundering amidst volumes 
and atoms. 

To those who are desirous of a concentrated specimen of 
Mr. Gurney's eloquence, originality* and scientific actimen, wo 
strenuously recommend the perusal of his twelfth lecture, from 
which we shall offer a very few extracts only. 

After candidly telling his audience that tie is now to occupy 
their time with conjectures and guesses, about which, he is himself, 
far from being satisfied or convinced, Ke observes that he fbels nor 
reluctance on this score, having had practice enough ip experi- 
mental philosophy ** myself," to know that tho moat brillikil 
disCovariee, atwi the most important ftets and theories, not Oiiljr 
may arise ou^t of happy guesses, but that the ** most brilliant 
these which we boast the possesslun 6f, have actually arisen om aC 
those, ratker than out of a direct bpurse of study and exberitnellt.*^ 
How opr limitrii experience kdndUcts us to a diametrically opposito 
mW leads us to infer, that with the sweat of Mb brow, 
ax|d ibuJabour of fais hands, man must earn his knowledg# as well 
^ As to the dxsdbveries of Hi oWh) to which 

himself aUnd^s/’ Wd^afe as yet in dath ignoianeoi 
X 2 
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01^8 that ot the composition of nitrogen already before our 
readers, he alluded to« 

Our author then touches upon moral philosopbyt in which, he 
says, as there is no beginning to our conjectures^ there is no chance 
of their arriving at any end«* If we begin to guess at all, as to the 
nature of moral causes, i«e may guess about them as much as we 
jdease; for there is no reason why we should ever stop. And M 
fact, aWt that which we actually know nothing, we never can, by 
any possibility, know any thing, except through the interpretation 
and revelation of a superior power,*’ Now all that we can 
possibly conclude from this passage is, that the latter part of it 
applies with singular fitness to Mr. Gurney’s chemical knowledge. 

But where so much important matter of fact” is brought 
before us, we must not waste our space in these “ shrewd con- 
jectures and happy guesses,” we therefore hasten to give our 
rea^rs a ipioe of Mr. Gurney’s notions, concerning the effects 
of light in natural phenomena.” 

In the first place he tells us, that light as well as heat is a 
modification of electricity,” and that the various colours of plants 
are derived from metallic oxides, undergoing various changts, 
occasioned simply by their conts)^ with light on the surface of the 
plant, and that during the night plants give out nitrogen. But all 
these novelties” are trifling to those propounded by the truly 
original Mr. Gurney, in respect to animal functions. He asserts, 
ana in sober seriousness too, that the blood in animals contains 
iron and other metallic oxides, which not only occasions its par- 
ticular colour, but determines its fitness for regulating the functions 
and renovating the powers of the system. Persons excluded from 
light become first pale and sallow, and finally sickly and diseased. 
Perhaps this may arise chiefly from the imperfect oxidation of the 
blood, occasioned by the absence of light.” Coloured bodies 
are all better conductors of heat than white, therefore animals 
clothed in white under the frigid zone, are better able to bear 
Severn cold.” Atp. 2^2, et 8|q.> there is abundance of analogous 
talk concerning ** moonlight, tne cheek of beauty, magnetism, 
sunshine, and electricity,” which is offered with great diffidence, 

because it is only lately that I have made the matter a subject 
of my thoughts.” s 

wc must draw to a close. Wehave elsewhere complimented 
Mr. hw originality^his modesty induces, hhn {p. ^&9,) 

IQ to ^halJbe has said and douct as being 

vrith fevr exce^tic^ novel ,and origmjd; andripay 
with mora.hididig^^ ho vtod pmrsued the oamnpibo and 

l^aeten track ; ftwwly^M oonclddes with the fiollotifing pecu** 
llarly 4Hmdfsamiding,and complacent paragraph. ^ ^ 

j ^.1 isoiold begiptmissipn, tdsotamfer to new Ui tibe 
way of ^theory* as welt as been 



Gurney on Chemical Science. ^ 309 

led to offer to your notice, because it gives me an opportunity of 
stating publidy and unequivocally, that any. good which, may 
result to science in general from those discoveries, as well as any 
credit or advantage that may accrue to me in afterlife, from being 
the agent in these discoveries, is due to my connexion with tliis 
Institution, for I will frankly confess to* you that but for that con*^ 
nexion, it is more than probable, 1 should never have been led to 
make them*** * . 

We must now take leave of Mr* Gurney and of our readers. We 
recommend the former to waste no more time in original re- 
searches-*-no more money in puffing his book; and before he 
again tries his hand at a course of lectures, to peruse Mrs. Marcet^s 
“ Conversations** and Parkes* Catechism.— 'Iho latter are respect.^ 
fully informed, that Mr, Gurney’s Course of Lectures is printea for 
Messrs. Whittaker, in Ave-Maria Lane, and may be bad at all 
the Booksellers. 

P. S. We had almost forgotten to mention, that a lecture on 
the blowpipe is appended to this volume* Its style, as we might 
expect, is rather more inflated than that of the preceding dis- 
courses, but in novelties” it yields to none of them. Among 
other valuable and original suggestions, we here find a proposal 
for illuminating our theatres by tfee light emitted from quicklime, 
under the influence of what Mr. Gurney elsewhere calls the Ox 
hydrogen blowpipe. 


II, Supplement to the Comparative Estimate of the Mineral and 
Mosuical Geologies^ relating chiefly to the geological Indications 
of the Phenomena of the Cave ofKirkdale. By the Author of the 
Comparative Estimate. 

The confidence which we expressed, in our review of Mr. Penn’s 
Comparative Estimate that he would find little difficulty in re- 
conciling the phenomena of the Kirkdale Cave with his geological 
interpretation of the Mosaic accoutjjt of the creation, was not un- 
founded, and we are happy to find that he has anticipated our ex- 
pectations, and laid his views before the public in the form of a 
supplement, without waiting till a second edition of the original 
volume shall be called for. Mr. Penn informs us in a prefatory 
note, that» the following pages were first drawn up, with a view 
to the extension of the conclusion of chapter 6, part 3 of the Cgpir^ 
Esiimatef and to a new chapter immediately to suD^e4 
It,’* in a second edition, hut in justice to the purchasers 
first, lie has embodied the whole in the present supplq^^tsl 
volume. Tfee curious and important question to wiwfe i£ re- 
lates, could not have been anticipated in the first -edition, as the 
work wae.mnted belfore this new and interesting subject had been 
fully and diitiucUy brought before Jthe world/* 
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After the unqualified approbation which we have expressed in 
our 30th Number 9 of Mr. 3uckiand’g RelipiuB DUutdanaf wo 
shall hardly be suspected of any wish to undervalue that most able 
and interestiog work, not, from thewqually decided commendation 
which we bestowed on the Comparative Estimate, in our 29th Num- 
ber, can it be expected that we shall abandon our author, or hold 
his arguments for the strict and literal interpretation of the sacred 
text, by the united agencies of historical, moral, and physical evi- 
dence, in lighter estimation now than we did then.-^On the con- 
trary, the mpplement has strengthened our conviction of their force 
and justice, and proportionately exalted our opinion, high as it 
was before, of the talents and right-mindedness of the individual 
who urges them. Nor is this feeling at all incompatible with our 
admiration of the author of the Reliquice DiluviaiuB and his de- 
lightful book, which for accuracy of observation, clearness, and 
minuteness of detail, stands unrivalled. But our object is not to 
draw a eomparison between the two works, or the abilities of their 
respective authors, (for both we have the highest respect,) but to 
lay before our readers, as briefly as possible, the grounds on which 
Mr. Penn endeavours to shew the perfect accordance of the phe- 
nomena detailed in the Reliquiee Dduviana, with the views he 
has promulgated in his ComparaRve Estimate. 

It was suggested in that work, that the animal remains dis- 
covered buried singly in strata of gravel and clay, and those found 
in multitudinous masses in cavities of roojks, may very probably have 
resulted from one and the same revolution in different localities, and 
therefore that it is unnecessary, and unphilosophical to resort to dif- 
ferent revolutions to account for the diversity. This suggestion, at 
which the time it was made, was founded on general probabilities, for 
want of more minute information, is now confirmed by the important 
and extensive means, recently supplied to us, of comparing the cha- 
racter and nature of the rocks, in which, in this and other countries, 
the innumerable mingled fragments of tropical animals occur, and 
which reveal to us the great geological fact, that all those rocks belong 
to one and the same class, limestone, whose texture and com- 
position bear unequivocal evidence, by the intimate and multitudi- 
nous incorporation into their substances, of 9Hartneor^nntc remains, 
that they were not indurated^ but soft and plastic, when they rested 
in ononnous masses, on the bed of the primitive ocean. ^e may 
conoludn,^* says D^Aubuisson, from these incorporated etMettets, 
^lat there are ftw facts in natural histoi*y established such 
fhf^proofiias the nqit«ous fluidity rf secondary ‘senlSi property 

E " Thus we woognise a period, in which thosohstonce of 

anil w, #ot hard and c^oUdated above thh watsns, hut 
iolt and yhddli^ fhem. Inhi id|a of the prlgfnat soft state 
of seepndaxy limestone ia strengthened the cmaiogpal pheno- 
menon mentioned by Sausmre aa^^bcing daily mthiSiled by the 
Mads OB die botdei of the sea near MeHloe, idliicb> still 
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moveable when the waves aeeumulate them on the beach, gradu- 
ally haiHlen to such a degree as to verve for viillstanes. * 

To this s^oft bed, our author supposes the congregated masses of 
bodies of animals of all races and climates, confusedly crowded 
in close contact, to have been.transpprted from the southward in 
a northerly direction, by the reflux current of the departing Qceali, 
(as stated at length in the Comparaftive Estimate,) and to have 
been simultaneously deposited on, and Anally immersed, t)y the 
turbulant vortices of the diminishing waters, in those parts of the 
then sea bed, which are now become Germany and England ; “ like 
the bodies of elephants and other animals, whose remains are 
found separately and singly plunged into beds of day* Let us 
therefore endeavour to trace the probable and natural consequences 
of that vast and amazing operation, and let us observe "to what 
correspondence with the phenomena of the caves in question they will 
conduct us/* 

Imprimis, the frame-work of the different animals would be shat- 
tered by the concussion they must have experienced during the 
transport, and at the moment of their immersion in the calcareous 
bed; and their skeletons, thus dislocated and fractured within their 
integuments, would be prepared to separate their parts, when the 
flesh and skins had decayed. 

On the final departure of the sea, the soft mass would remain In 
its actual position, together with the substances it enclosed, and at 
length become indurated secondary rock, and it would be strati- 
fied, in consequence of the successive cumulations, at different in- 
tervals, of the plastic matter from which it was derived, and the 
strata would form regular horizontal planes, because they were de- 
posited from suspension in a fluid. 

As the mass dried, the foreign matter enclosed In it would be 
more or less detached from its substance, and left in a nidus or 
cavity^ the size of which would depend partly on the original quan- 
tity and bulk of the foreign matter, partly on the degree of resist- 
ance it was capable of opposing to the contracting mass, partly on 
the exp^sive force of the gases^ arising from its putrefactive fer- 
mentation, and partly on the degree of compression to which, from 
various causes, it had been subjected ; and from the last cause, 
always considerable, the already dislocated and fractured bones, 
must probably have been still more crushed and splintered, and 
the wheie reauced within a much smaller space than it "at first oo 
oupied, Tti^ fluid discharged by the drying and hardening rock, 
percolating through the limestone, would form stalactites, ^pend- 
ing from the roof ; the more copious droppings would keep the 
slime or mud which entered with the carcassesir for a long time in a 
liqkid State, and that portion which drained down the sides and 
flowed ^ the bottom of the cavity, would form a solid floor of cal- 
car^bds Stalagmite^ beneedh the mud; whilst what fell directly* 
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^ from above, would shoot out in branches of simila>r stsdagmite, in 
Btriving to percolate downwards through it ; or, if the mud were 
firm enough to support it, would form a crust on its surface. In 
the mean time, the animal substances, occupying the interior of 
the cave, would continually diminish by decomposition, and hav- 
ing been defended by their integuments from rolling or trituration 
during, tUeir transport, andUrom the time of their hrst immersion, 
such portions as had not decayed and perished, would neces- 
sarily exhibit surfaces wholly untnturated; moreover, because all 
the bodies werd immersed svmultaneomly^ in one vast united mass, 
no alternations of animal and mineral matter could have taken place. 

Crevices and fissures in cavities lying near the surface would na- 
turally be produced by the drying of a mineral paste saturated 
with water, and suddenly and permanently exposed to the action 
of air and heat ; or, if tlie enclosed Ixjdies were in very large num- 
bers, the gases evolved by their decomposition might have dis- 
tended the soil of the sides whilst yet soft and yielding, and even 
have forced their way through the weakest part, so as to form 
channels and orifices bearing no geometrical proportion to the ori- 
ginal bulk of the bodies themsehesr 

This operation, and its general efiect upon the bodies, would 
only be a vast enlargement of that^which we so commonly witness 
on a minute scale, in limestone rocks containing shells. In those 
rocks, in consequence of a similar process of exsiccation producing 
contraction and compression of Urn mineral mass, we sometimes 
observe tlie shells to be biokcn, sometimes altogether crushed, and 
sonietimes again entire and hccly moveable within their little 
cavities ; and we often perceive the sides of those cavities to be 
coated with small crystals produced by the filtered fluid, as in the 
large cavities by stalactite. Now ^ that which is so readily ima- 
gined on a small scale,' observes justly Dr. Mac Cullocli, ‘ is ns ea- 
sily transfered to larger } since, in the operations of nature these 
terms are qf no moment^,' Wc obtain, therefore, fiom what has 
been here exposed* a strong philosophical probability that the ac- 
cumulated aud mingled masses of tro{Hcal and other animals, 
whqse bony fragments have been found in Germany and in Eng* 
land, assembled in vast congeries m the interior of one and the 
same class of secondary rocks; cqiUaining also their substances, 

in nu^erjkss instances, fragments of shells and other marine organic 
remains ; w^e there enveloped, after transportation and deposition, 
hy m mh Us pristine mte^fiuidUy in ike 

boitim jm as the was^unqj^stipnably 

involved by thoBa^ substam^e durinj^ its pristine Mate 
anriin no other mniBer ; that the in whit^ thay are fomad* 
was ,6rlginaUy mojtlneil.npon^e general surfae^ of thejsggregMed 

^ D<n<nipitan afiks fFesiem Iskmls of Ikottimdl vel, ii« p% lO. 
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mass, as the nidus of tho sliell was unquestionablv moulded upon 
its surface ; and that the orifices and c/umneb in the rockt which 
communicate with those internal cavities, were produced by one, 
or other, or all, of the causes which have been described.’* 

The phenomena of the cave at Kirkdale, fwkich are too welt 
known to our readers to require that we should detail them in this 
place,) appear to have been produced by such operations on the 
large scale, but very different are the deductions which the elo« 
quent professor of mineralogy (as Mr. Penn justly styles the au* 
tUor of the Reliquios Diluviancs) has drawn from them. Accord- 
ing to the hypothesis which he has framed to account for the phe- 
nomena, (which, at the outset, he observes, seem calculate to 
throw an important light on the state of our planet at a period 
antecedent to the last great convulsion which has affected ito sur- 
face,” and that they afford one of the most satisfactory chains 
of consistent circumstantial evidence that he has ever met with in 
the course of his geological investigation ;”) the limestone existed 
in its present consolidated state, and with its present cavity, at the 
time when the animals, whoso exuviee were found there, were 
lodged within it — and from the di 6 pro[K>rtion between the dimen- 
sions of the orifice of tho cave, and the natural bulk of the larger 
animals, (elephant and rhinocerOiT.) be infers that they must have 
been introduced by the exertion of some of the smaller, rijr., the 
hyxnas, either by individual industry, or acting conjointly with 
others, piece^roeal and by fragments, into the small recesses in 
which tiiey are found.” The more rational idea,” (more rational 
than the fanciful causes hitherto assigned to similar animal phe- 
nomena) that the fossil exuvias were drifted northwards by the 
diluvial waters from tropical regions,” says Mr. Buckland, must 
be abandoned on the authority afforded by the den at Kirkdale ; 
and it now remains only to admit, that the animals must have in- 
habited the countries in which their hones are found The cave 
in question he therefore considers to have been the habitation, dur- 
ing a long succession of years, of a colony of hveenas, who 
dragged into its recesses the other animal bodies, whose remains 
are found mixed indiscriminately witli their own ;” the probability 
of which idea he contends is supported by the comminuted state 
and iq>parenily gnawed condition of the bones, and he adds, this 
conjecture is rendered aitoost certain by the discovery I made of 
many small halls, of the calcareous excrement of an animal 
that had fed on bones, resembling the substance known in the old 
MoUtia Medka^ by the name of album and which the 

keejper of the menagerie at Exeter Cbange, immediately recognised, 
as resembling, in form and appearance, the fseces of the Cape 
hysfenav^ I do not know,” continues the Professor, what more 
conclusive evidence than this can be added to the facto already 

f MeUqwa PUuvuma, p. 173* t iWd., p. 



enumerated to show tliat the hymnas inbabited ibiscavet mid were 

agents by which the teeth and boxtes of the other animals were 
there collected On these inferences, Mr. Penn remarks, M thus 
thatroostcompleteandsaiisfaetorychaiaof oonsistent circumstantial 
evidence, stated in the first instance, does not appear to connect 
any thing more than the ^^ral conidusfen that the animals Uved 
in Yorkshire, with Ab premises that thehr remains are now Jbund 
there;'* and he eompmes the process by which those inferences are 
obtained, to thgt by which the mineral geology, peremptorily in- 
ferred frotn the spherical figure of the earth that tt realfy was 
once fluid f.** 

Our author then proceeds to adduce several insurmountable 
objections, to which he contends that the hypothebis of the hyscna's 
don is hable, which we shall briefiy recapitulate. 

1. It has omitted to inquire whether the carcasses of those 
animals being moveable bodies, might not have been removed to 
their actual stations ? Whether any power axpakle of removing 
them exists in nature? Whether such power has ever been 
brought into actual operation ? 

2. The cave at Kirkdale contains innumerable bones, not 
only of the larger quadrupeds, but also of water rats ; all of which 
animals were, by the hypothesis^* imported by the hymnas for the 
purposes of food* Now the bones of the larger animals resisted 
the teeth of the hymnas, and were only gnawed, by them ; but the 
same cannot be argiied of the inniqnerable bones of water rats 
which equally remains. The presence of their minute and mas* 
tic able bones, therefore refutes tne cause assigned for the presence 
of the large and unmasticable bones, for no one would conclude that 
the hymnas spared the bones of ruts, merely because they could not 
masticate those of elephants. Certainly not, replies the hypo- 
thesis, ^ but in masticating the bodies of these small animals with 
their coarse conical teeth, many bones*, and fragments of bones, 
would be pressed Outwards through th&r lips, and fall t^gUcted to 
the ground 

** This retort is indeed quitet unexpected ; yet surely, if we ever 
witnessed the fate of a mouse in a cat's mouth, we are perfectly 
competent to judge whether so small and friable a mouthful as the 
body of a toafer rat within the jaws of a hungry hymm, would be 
Hkely, notwithstanding the coarse teeth of the latter, to 

eject any bones or fragments of bones w testify of its fete;" and 
even tf ft dtd, Mr. renn insists on the imprdtmbility that they 
ritoUtd have in the presmiee df so kymnas, 

yoimg and fee hypothesis assumes to hav# eb»exisied in 

fee Cave, takfeg Into tlm aeeout|(|fihs exeStoiva greediness for 
bones, which the hypothesis tells us they are remarkabje for. 

♦ Rdiquke DUmiaike, p- Si. t CmparaUx>e p. 34,4'c. 

t Rdapam p. 04. 



The hypothec, moreover, asks, ^ if bears eat mice, why should 
not hyaenas eat rats ? ’ I know no reason why they should not ; 
but if they are so peculiarly fond of bones, and yet so awkward as 
to drop them in the actual eating, it is most probable they would 
have gratified their natural propensity, as soon as they felt the'Oalls 
of hunger return, instead of neglecting them, and that they would 
thus have converted them into a muchmore proportionate qiiaiifity 
o/*al6«m gractew, than appears by the report to have been dis- 
covered in the cave.” The hyaena's fondness for bones, therefore, 
becomes a ‘‘ strong presumptive evidence that this rich treasury 
of bones of all magnitudes was never in the power of a ’‘confra- 
ternity of hymnas < whose habit it is to devour the bones of their 
prey 

3. Our author questions the certainty that the small balls, 

called album were really the excrement of the hyiena, and 

supposes they may have been merely accidental conglobations of 
the sediment in the cave, which is stated to have consisted of a 
soft xnud^ or loam^ mixed with much calcareous matter which seems 
to be derived y in part, from comminuted boncsi» This strikes us 
as the weakest part of our author's objections to the hypothesis, 
and we think he must have forgotten that the album grmeum was 
submitted to analysis by Dr. Wcllaston, “ who found it to be com- 
posed of the ingredients that might be cjtpected in fecal matter 
derived from bones, viz,, phosphate of lime, carbonate of lime, and 
a very small proportion qf the triple phosphate of ammonia and 
magnesia:}:.” No mention is made of the presence of alumina 
which must have been found in them had the balls been formed of 
the sediment of the cave, the substance of which is said to htivc 
been argillaceous and slightly micaceous loam §, mixed with 
the calcareous matter, The conjecture with which Mr. Penn 
concludes this head, is more forcible ; “ if the animal feices could 
have remained in the cave undmolved by the diluvial waters, which 
the hypothesis supposes to have occupied it during the period of 
th eir continuance on the earth, an accumulation of the same sub’- 
stance would probably have been discovered underneath the diluvial 
mud, answering by proportion to the number of those hihabitunts 
in their succeeding generatidns, and to the duration of their te- 
nancy } which does not appear to be the case from the terms of the 
report,” 

4. The supposed marks of hymnas* teeth on the larger bones, 
Mr. PeSh very rationally conceives may be attributed to a* va#<^y 
of totally different causes, and very justly exclaims, it if too 
thiidh to call npon us in this period of the world to acknowledge the 
rcihariks Oq antediluvian bones found in Yorkshire, for evidences of 

♦ 37- t IhuJ),, p. 10. t fbid*f p. 30. 

J p. 10 . 
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^hymes* tecthf and to make the truth of geology to depend abso* 
upon 

5. The findings in a German tuve^ of the bonee of a bear» so 
small that it must have died immediately after its birth,*’ is no 
proof, as the hypothesis contends, that animals lived and died 
through successive generations in the cave in urhich tre find their 
remains/’ for since the diluvial waters swept away at once ati en- 
tire animal creatioii, of all ages and generations, where we find the 
cxuvim of the old, we shall expect to find the exuviie of the young 
also, ** and then the remains of a hyana cub in England, or a 
bear cub in Germany, will no more testify to their having been born 
in those countries, or to their parents and progenitors having lived 
and died in them, than the remains of a drowned puppy on the 
beach, or ih the drain to which the fiux of the tide may have 
driven it.” 

6. Our author contends that the popular tales collected by 
Bmibb<|ttiuB (quoted at p. 22, of the ReliquitB DiluvianuB,) cannot 
lay claim to much authority at the present day, and that it ^oes 
not appear from natural history that it is the custom of bycenas, 
and other beasts of prey, to convey their booty to a den, and that 
ahvoys the same and there to devour it. On the contrary, 
natural history informs us, that lipns, and other carnivorous ani- 
mals ravenously devour their food on the spot where they seize it, 
leaving behind them what they do not immediately consume ; aiicl 
Campbell says”, that these remnants foim a considerable part of 
the food collected by the Afiicans during the peiiod called the 
Bushman's harvest. Mr. l^enn concludes, therefore, “ that the 
hymna’s den of the hypothesis bad never any more relation to 
reality and fact, than the lion’s den of ancient -ffisop that those 
animals eat bones only when they cannot get flesh, and that if the 
violence of the diluvial waters” has swept away the heaps of bones 
which Busbequius asserts the modern" hymnas of hii day collected 
round their dens, and which, consequently, cannot now bo shown, 

k is only the more necessary thut the hypothesis should show us 
the inside bones of the deps of iiBadern bymuaS.” 

He denies that natural history supports the assertion that 
hymnas divide large carcasses into small j^rtions in order to con- 
vey t|iem through a small orifice, eklier by individual labour, or 
aetkig conjointly with others.” 

BttI wat which constitutes the most we%hiy and reaBy im- 
nortisib to this fogenfously Jnvemive fiirno^e^, Is its 

of the piifosophi^ coe^lusi%eof the Mo-* 
•aical geology, whilbt it is unprovided with any conhtcfr prin* 
cipfos, dedu^ from that or any guology, of virtne to tp*- 
vinidate those conclnsiofiSi'^ the hypotliesis is fouinled' the 
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sQ^rflcies of present and sensible phenomena^ and seems afraid 
of Tentnrin^ to ascend to the prinoiples ivhicli generated them. 

The Re^uias DilumaruB has indeed ably and unanswerably 
added to the demonstrations of the truth of the sacred hisjtoi^ of 
a deluge ; not by hypotheses of hyeenas’ dens, but by its sagacious 
discrimination between dUuvial and diljiyial productions ; and by 
its enforcement of the amazing proofs of inundation at high hvels ;** 
and .the conviction we thus obtain of the truth and consistency of 
the sacred historian in this respect, stimulates us to seek the same 
character in his history of every thing which preceded that events 
up to the hour of creation. 

By combining the history, given us by Moses, of the creation, 
with his history of the destruction of the former earth, and by 
comparing both with the actual phenomena of our globe, we 
have found the most powerful evidences conspire to substantiate 
the transport of the dead bodies of a former animal creation, from 
the tropics towards the poles,’* but none to support tlie sup-ii 
position of the hypothesis, that animal genera, now confined to 
the tropics, once inhabited northern Europe ; none that the rela- 
tions of the sun and the circles of the earth have ever so much 
varied as to produce the climate of the torrid zone in the polar 
vicinities of the temperate, essential to that supposition. In short, 
the point at issue resolves itself into this question ; Whether the 
exuviae went to a polar climate, or a polar climate has come to the 
exuvis?.*’ ® 

BufTon supposed our earth to be a bit of the sun knocked off 
by a blundering comet, and that it gradually cooled as it passed 
through space; the eminent author of the hypothesis of the 
hyaena’s den*' cautiously abstains “ from committing himself by 
any omnidn as to what the cause of the change of climate was 
ncvertlieloss he decidedly thinks that the presence of tlie remains 
of tropical animals at Kirkdale, proves them to have been ante- 
diluvian inhabitants of Britain, and that, therefore, the northern 
latitudes were probably warmer before the deluge, than they are 
at the present day. Tlie direct contrary to this is asserted and 
supported by Daines Barrington*, who says, ** that the seasons 
have become infinitely more mild in the northern latitudes than 
they were sixteen or seventeen centuries ago;*’ and the Abh^ 
Man concludes from numerous testimonies that all the countries 
from Spain to the Indies, and from Mount Atlas to Lapland, haiie 
passed from extreme humidity and cold to a great degree of dsy«* 
ness and warmtht. 

* January 18, 

t Miemolres sur k$ grandes g614ei, 

The tnceeasing temperature as we descend into deep mines, has lately 
been adduced as an argument in favour of the hypothesis of the gradually 
dimiaishliig heat of the earth. The following solutjoa of the phenomenon 
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Thifl srast be so if oer eArth #&« tbe former sea bed, blit if its 
SMrfac^ was merely coveifad by tba diluvian waters* for about 
twohe months* though thav might fbr a time have caused a lower 
temjseratute than prevailed ih k pHor to the'deluga* yet it would 
eventually recover, on dryittg, its original temperature, but by no 
means become hoit^r thai® before. Thus, to whatever period we 
refer*" we find the climate of Siberia or Yorkshire equally uri- 
adapted, as at the present day, for elephants, hysenas, to 
have lived m them, and “ that discovery becomes collateral de- 
monstration* that the animals* whose remains are found in them* 
did not airive there in a state of hfe, but of death, and therefore 
at the period and by the means which we have been enabled to in- 
vestigate and assign.'^ 

In the German cave mentioned by Cuvier, scarcely any ejcuvice 
of gramtnivorous animals were found; their contents consisted 
chiefly of the bones of bears, mixed with those of the hyaena, wolf, 
tiger, 4*c. The difference between these animal associations 
and those of the Kirkdale cave* sufficiently indicates them all to 
have been as fortuitous as those m the Val d’Amo confessedly 
are ; and although the hypothesis would account for the absence 
of graminivora, by supposing the bears to have prefen ed vegetable 
to animal food, the attempt cannot explain why they ate associated 


has been prapaseU by Mr* Miller. (TVams* %Vem. Soc^ vot. iv. part 8 $ and 
ytmaU of Philosophy, New Se? us, vol vi. • 

The system of ventilation adopted m mines^ causes a current of air to de- 
scend Infkiin the surface, and to traverse die deepest workings, and afterwards 
td asbrtid. Tlw air thus sedt to the bottom H necessarily ctmdensed in pro- 
pQfKioii tu the depth of the mine, and fTofU irs diminished capacity fdr heat, has 
Its tempeiaturc proportionately elevated. ‘‘ The air* thus heated* traverses the 
works, and itiiparts its heat to the strata , it then ascends, and ts Micoeed<;d by 
a fresh portion of airlVom the surfac e, which in the same way becomes heated, 
and ifnl>arts its heat to the strata, and they, iff turn, commanicate it all arotmd. 
This in a long course of working m a deep mine, the air at the bottom is heated, 
and also the foclm to a considerable depth ; imd When the Working ceases* 
th,e mine takes along time to lose its tempeiuMire ; and this is found to he the 
case, particutdrly wheb the iHine becomes liiM pf water* the water being found 
at Ursf Wf khi^ tibnpeiwterre, and <traddiity to lose its heat. Whleh hm ooti- 
sequmree ofrtbe ettata impaninf theita to the wa«^, Ond as so6n as they have 
giyelt out all thoir hentif^ the water die rowtn temi^erattire nearly of 

thenUce. 

^T^he veVeiie fhkes place in aii Old mide when rc-worked ; in that cdse* the 
tettptvgfure r^rs trattualty ds the cimfterupsi and Id th^ mines 

whteh bfe In wMdH m Ventilatloh mi gee^ oh, 1 beli«wo it 

wi}| dm imtime mono, of |heir tmp^nre thdn gan be 

placed to the ahstracUoh of the other causes of heat In woririog mines, such 
as that pvdduced by the men and the lights^ 

^Tlia «kact quantity of hdat given out by air in proportion to its conden- 
salkfti. It IS dimcttte to eve^ lily's «aperiiibdep^eirft>a1i>e 

very considerable; and, 1 believe, this* odm to tbW oilier dbvions iomWOi of 

mtiok m asiota wW k« feuiidatilhidiaafe 

llteriNimiwtom 
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in «atne cave with hyenas and other eamivorbus animals. 
Bat these German bones are never rolled or triturated^ and tlmre* 
fore oannet have been brought firom a distance by the watari. But 
water dan carry on its surface as well as drice along its (Adt/nnsl^ 
and bodies cdn be moved beforoi as well as after they are reduced 
to skdletods. , 

We may add, that if naked skeletons had been transported by 
being driven along by the waters over the bed of the tumuUnoua 
ocean^ it is hardly possible, but that all of them must have been 
crumbled to dust before they could have travelled to any considera- 
ble distance. In short, comparing all tlie evidence, we may safely 
conclude, that “ the same caUse that floated from a southern 
latitude the solitary alligator^ found within the limestone rock in 
Dorsetshire, floated also, fVotn the same quarter, the cCnsocicttM 
elephants and hyanas^ found within a limestone rock in Yorkshire ; 
and that the same operation that kneaded shells into the limestone 
rocks of Portland, plunged both the individual and the compound 
body in the limestone paste, in whose indurated substances, they 
have at length been severally discovered and “ the concentrat- 
ing weight and contractile force of the limestone, while drying, 
settling, and consolidating its s,!ibstance, a|>pears completely icr 
account at once, both for the narfow space into which the mul- 
titudinous exuvioo have become compressed, and for the necessary 
consequence of the bones^ previously shattered and fractured ia 
their transport, being mor^ extensively and variously split and 
broken to pieces.” And such is the state of the fossil remains in 
the close and solid strata of Paris, and so Cuvier accounts for 
them, Without the agency of “hy®enas to break them up in order to 
extract the brains and marrow.” 

For OUT author’s answer to Mr. Buckland’s conclusions that the 
phenomena of the Kirkdale CaVe decisively establish the fact that 
the exuvice of the animals found in it, were not driven northwards 
by dtluvian currents from more equatorial regions, but that the 
animals themselves were inhabitants of antediluvian Britain;—^ 
that a ptobable change of climate® in the northern hemisphere, 
seemi tu fallow from this circumstance ; as well as the other im- 
portant' consequence, that the present sea and land have not 
changed places, we must refer our readers to the Suppiemenf itself, 
lest w^ should do injustice to its logical precision and force, by 
atteihpting to abridge it. t’rom the same motive, we fbrbcar ttr 
dwell on fits TeSAoning, to that the vertical Assures, ih thiS 
present surfaces of litnestbne rocks, together with their cavamU, 
are fVecessairily post dlluvian, with a grefet mass of powerful a^gu- 
meftl aghfnfst tub tfeaeTal geological inferences contained in the 
Iteiiquim Mtavtcmes, and many minuter details from Which those 

The IbWsWfegpUhsag^, hnwever, is too forcible to be omitted or 
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abridged. Had the cave vriih all its acbjuil atteadaat oircum- 
staaces, occurred in a primitive roch^ as theQ» iodeed^ there 

would have been a wide field f(Nr conjectare^ (as to how the bones 
mi inO and a heavy necessity for resorting to the invention of 
hypothesis to find a plmisihie solution of the^ difikulty ^ then 
indeed^ we must perfor^ have conceded to him> ^Professor 
Bucklandy) his proposition) that the * bones found within it, were 
lodged in the cavities which oontain thenuar periods long subse- 
quent to the formation and consolidation of the strata in which the 
cavity occurs/ But as soon as it is thoroughly ascertained that 
the rock which encloses them is not of primitive but of secondary 
formation^ bearing its own demonstration otfornierjluidity tn a sea 
bed; as soon as it is farther ascertained that oil the rocks^ in whose 
inferior similar acervatipns have been discovered) are of the same 
secondary formation ; then we refuse to concede his proposition, 
because all reason for making the concession is taken away, and 
ad necessity of resorting to the improbable anomsdy) that tropical 
animals once lived in the northern regions where their bones arc 
found) ceases at once.”— The consolidation of the Kirkdale lime-- 
stone subsequently to the introduction of the animals^ is therefore to 
be maintained on principles sounder^ more simple) more probable, 
and more strongly attested, than an/ which have been or can be 
adduced to show, that indigenous hyeenas once quartered tndi^ 
genaus elephants in the North Riding qf Yorkshire ; which never- 
theless constitutes the essence^ nay, the very vital principle, of the 
hypothemf 

Having thus shewn that the phenomena altogether fail in proving, 
that the Kirkdale cave was once a den inhabited bv bymnas,” on 
which authority alone, Professor Buckland considers that the 
** rational idea that the fossil exuviec were driven northward bv the 
diluvial waters flrom the tropical regions, can be disproved,^’ our 
author concludes this part of the subject in the following words. 

With this great question, thus previously aolved and settled for 
our caution and guidance, with respect to the pidncfoles requisite 
for coaectly reading, interpfeting) and resolving tiie important 
geological phenomena described, we may secu^ly tabu all the 
benefit of the wonderful and awful memumeutof dUuvial power and 
destruction unveiled to us in the cave of Kirkdale by the energy 
of its active explorer; and eH the enjoyment of the stores of 
anteddttvian antiquity^ whidli the Seliqmes JHkvianee has so 
liberally la^ Oftaa to us, and for whi^,.ottr ohltgatiomiJure great 
indeed, to its pious, abfoj and attractive author/' . 

The remaining pages ol the Supplement are oecuptea Jby seme 
lOfMiterly observalious oa the cimsislem^ of a lUered tufovprelation 
of the terms in Scr^ture with philosophical stiffi- 

ctency of ttco revedutions otdp to account for <dl fihe^'aotaai pbe* 
oamotta of our earth, and the moral evidence that 4»y9 of 
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credLtbn ate to be bterpreted aa six natural days, and not as so 
many periods of indefinite length. 

The last passage we have quoted from our author* will serve to 
shew the gentlemanly tone he has assumed* and the respectful 
terms in wnich he speaks of Profes$or*Buckland, whenever he has 
occasion to mention him personally— a tespect most eminently his 
due, and in which with all our heart, we sincerely concur. A 
similar tone prevails throughout the whole work, and though the 
arguments with which Mr. Penn supports his own views, ate 
strong and powerful, they are urged with mildness and urbanity. 
If they do not convince, they cannot offend. 

But we must not in justice, either to our author, or ourselves* 
take leave of him with mere negative commendation. We think 
he has fully made out his case, and if any thing was wanting^ to 
satisfy us of the stability of the reasonings contained in the Com- 
parative Estimate^ and the accuracy of the conclusions deduced 
from them, they are in our opinion, amply supplied in the Supple- 
ment to this admirable work. 


Ill, Lectures on Comparative Anatomy^ in which are explained 
the Preparations in the Hunterian Collection y illustrated by 
Engravings ; to which is subjoined ‘‘ Synopsis Systematis Regni 
Animalis nunc primum'^ ex Ovi Modijicationibus propositumy* 
by StK Everard Home, Bart., V^P.R.S., F.S.A., F.L.S., &c. 

In resuming an account of this splendid work, we must, as in the 
former article (p. 134), limit ourselves to its principal features only* 
selecting especially for our readers* notice the new facts which it 
embraces, and the new views which it discloses and illustrates. 

In the first place, we cannot omit recording in our pages the 
extraordinary fact, first published by the author* of an animal, (the 
Dugong, in the Eastern Seas, and the Manatee in the great rivers 
of the Western Continent,) in which the heart is divided into two 
distinct portions of similar structure and equal force, the blood in 
its passage through the lungs requiring the same impetus as in 
passing through the different parts of the body. There is also a 
curious account of a nearly complete fossil skeleton, illustrated by 
engravings^ which forms in itself, an important and distinct class 
of the antecHluvian animals no longer met with on our globe^ 
He gives it the name Proteosaurusy as the class to which it belongs 
is intermediate between the UzaM and Proteus. 

On the subject of generation, the author has taken particular 
painst iaml has certainly been fortunate in his researches. The 
dism^eif of due human ovum appears to please him more than any 
VouXVL 
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other he has made, lu the lecture uppo tlmt sjubjecti he expresses 
himadf thus:— > ; 

“ The discovery I am abo»t,tp promulgate^ was most tfa^pubt- 
edly the result of accldebt; but aimilar accidents haye before 
occurred, without the discovery tiaving been made^ and now that 
the fact is established, there will not4)e wanting in every couiUiy 
of Europe, opportunities of confirming it, But without th^ aid of 
the ihicroscropicat observations of a Bauer, the fact eyeh now, 
could not have been satisfactorily established, and with that assist- 
ance I have inet with it a second time. 

That the professor of Comparative Angtomy to this college, 
should in his lectures be enabled to prove to demonstration the 
origin of the human foetus, which the great Harvey, who gave 
lectures upon the same subject in the neighbouring College of 
Physicians, w^s unable to discover, must pe gratifying to every 
one of our members.” 

mode in which the discovery is detailed, is so clear and 
distinct, and at the same time so interesting to all who prosecute 
anatomical pursuits, that we shall indulge our readers with it. 

“ In this examination I was assisted by Mr. Clift: on observing' 
aeciiratcly the right ovarium, there was upon the most prominoiit 
part of its external surface, a ^all lagged orifice; this induced 
me to make a longitudinal incision in a line close to this orifice, 
and a canal was found leading to a cavity filled with cougulated 
blood, surrounded by a narrow yellow ^uargin, in the structure of 
which, the lines had a zigzag appearance. 

*Ibe cavity of the uterus was then opened, by making an incision 
tbrough the coats from each angle, apd where th<isc ipgt in the 
middle, a third incision was coutiaued down Uirpugli the os tipem* 
The three angles wcie Un ned back, so as to expose the payity, gnd 
the sides were gently sepai ated from each other. Tfie os tincae 
was completely blocked up byaplu^ of mucus, so that uothmg 
had escaped by that passage ; tht oiuice^ leading to the f 4 l)opi tn 
tubes woe bom open, and the inner fiurftice of the cayily of t)m 
tUerus was composed of a beautiful efflorcspence of coaguUble 
lymph, resembling the most delicate This had 

fibres of a greater length on the posterior surfepc, a little way 
beyond the os tincm than at any ceitaip that 

nothing could have escafird^ I gently sha)ting tpe efijoresjcoit 
fibres with a needle point, and said to Mr Clift. th4t if we found 
aity thing it wOpld be in that pait. PuUng x\m tlic 

whole pf the hterus was imtueised in and tgn upodle pomt 
la its movements biogght a siagll traiisparent body a^ove ^he 
suirfare of the efBoreficet|«e of lymph, 

again ; I raised it a second ilnte, and 

liafetnwt ii to m spifft, ^ 
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oval shap^. I cried oyt, * We have got it Mr. Clift less 
fiaqgainet and not seeing the change of colour, my eye being 
directly oyer the basiq, beUeved it was only a little coagulated 
lympht l^erfectly satisfied that I had got the ovumi I went Imme- 
cfiately to Idr* Baueri that he might submit it to the test pf th^ i^i- 
croscopei and by this means, have the fact completely confirmed*^’ 
That all animals origint|te from an ovum, formed in the ovaHum 
of the female, and afterwards impregnated, has been an opi** 
nion universally believed ever since the time of Harvey, but 
it is to our author, that we are indebted for the demonstrative 
proof of such an opinion ; to him also is the merit due of having 
ascertained the real use of the corpus luteum, which before was not 
at all understood. He also has set to rest al) tlm vague theories 
respecting generation, having by bis experiments and observations, 
brought forward facts explanatory of all the occurrences, in tho 
difierent stages of that most curious and wonderful operation, 

The mode of breeding of the marsupial animals, in which the 
ovum never becomes attached to the uterus, and that of the orni- 
thorhyncus which lavs its eggs in the same manner as the bird, 
while they connect classes of animals together, in other respects 
so different from one another, will be found to be highly interest- 
ing to the philosopher, and indeed to all those who are admirers 
of the works of nature, That an animal should exist with so 
many remarkable peculiarities is so extraordinary, that some 
of the best anatomists of the present day, not having a concep- 
tion that there could be such a construction of parts, and the 
specimens under their examination not being well preserved, 
entirely overlooked the fact. As we are not venturing to attempt 
more in this short article than to point out to our reader^ the most 
prominent facts which the author has laid before the public, we shall 
pass over what is said upon the breeding of cold-blooded animals, 
in which tlnere are two sexes, and go at once to tlie account of 
those that impregnate themselves. And in this place we are 
ready to admit that there is a reason beyond those already given, 
that prevents us from venturing too far into these terr^e incognita 
of science, lest we should commit, ourselves, either on the one sido 
in praising,, or on the other in condemning opinions, because we 
ourselves do not understand them ; we therefore, repeat heffe, that 
it wifi require the confirmation of future labourers in the wide field 
of eomperMive anatomyi to confirm refute the statements given 
by the authoft 

Thai he was the first who had the opportunity of examining the 
iqfornal structure of the Teredines, and shewing, that an a^npal 
tha same description was met with in India, of so gigantio a siae 
m tp exceed in an equal degree the Teredo Navalja, met with in 
our ^ ihe-Qlamp of Ifew^South Wales does ihe cppimpu 

kMif ertabliihad by hk mmt mmv y«Ki ggo m th« 
Y 2 
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PhUosaphical Transaqttcns, and, to him we also owe the discovery 
of its possessing both male and female organs, and that it both 
formed the ova in the ovarium, and afterwards impregtiated them. 
Having established this mode of generation in the teredines^ he 
found the lamprey, the common eet, and the conger, to be so 
many different tribes of self impregnating animals. His merit 
upon these subjects is, however, not aU his own. He is indebted 
to Mr. Bauer and Mr. Clift Tor their exertions in matting drawings 
illustrative of the facts he brings forward, and had he not been so 
assisted, many doubts would certainly have hung over a great 
part of his labours. 

He has been the means of enabling Mr. Bauer to immortalize 
his name, by a series of drawings of internal parts of the earth 
worm, and the progress that takes place in the formation of the 
chick, during the process of incubation, which we may venture to 
say will probably never be excelled. That the first part formed 
in that process is the brain and spinal marrow ; the heart, arteries, 
and the other parts, being all secondary, their structure not aris- 
ing out of the molecule itself, but depending upon the supplies 
derived from the yelk and albumen, are so many original facts of 
the highest physiological importance. 

So much for our account of this valuable work, which were there 
notone single word of letter press, *would be a great accession to 
anatomical science, since it contains more than three hundred 
plates, by two such distinguished draftsmen as Bauer and Clift. 

On the synopsis, which is subjoined^ bringing fcjrward a new 
scheme for the classification of animals, we must let the ^tbor 
speak for himself, before we venture upon any remarks of our own. 

** Every step wc advance in the acquirement of knowledge in 
comparative anatomy, makes us better acquainted with the 
defects that exist in the general systems at present before the 
public. The truth becomes obvious, of there being no organ 
belonging to an animal except the brain, that will bear us out in 
affording characters for a general classification, the structure of 
the other organs being varied whenever it was necessary to adapt 
the animal to the climate whioh it is to inhabit, or the food on 
whiclv it is to subsist ; and the brain we are not sufticiently ac- 
quainjed with to take as our guide.— There is only one fixed 
principle that admits of being laid bold of for that purpose, with- 
out wWh the whole schei^^of nature would have 'been thrown 
into confusion. The principle I allude to, is that which prevents 
animals differently constructed from br^ding with one another at 
all, and does not allow those that are mOrb nbarly allied, 16 ca^ry 
on the breed beyoi|^ one generation,— The ovula of plants was to 
Botanists, white tblmolecuie in Che Ovnm the bumanspouies sckI 
qnadropeds is to the fUtntpmUU and till thbt knowle^ im ^ 
add thb 'i4ai9fget produced in it by 
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known, with the consequent process to be g^one throun^h, by which 
the mpiccule was to become an animated being, no attenupt could 
be made by the most intelligent physiologist, not even by a Harvey 
or a Hunter, in former times, or a Cuvier in our own, to form the 
scheme of a general classification upon the principle which is now 
brought forward. 

The idea of such a scheme originated in finding that the 
human ovum, and that of quadrupeds, consisted entirely of the 
molecule. 

In the kangaroo, that this molecule at its origin, was under the 
same circumstances, but that an addition is made to it before it 
arrives at the uterus, and in that cavity it is furnished with al- 
bumen. 

in the opossum of America, the molecule at its origin, has a 
ye1k connected with it in the ovarium, and in the uterus is sup- 
plied with albumen. 

In the ornithorhyncus the molecule has a yelk connected with 
it in the ovarium, receives albumen in the uterus, passes through 
the vagina, and at the cloaciis is covered by a calcareous shell 
and passes out of the body betbre it is hatchd. 

Ill the bird the molecule has ^ a yelk connected with it in the 
ovarium, has a supply of albumen in the oviduct, and having 
no uterus, a shell is formed in the cloacus and the egg is hatched 
out of the body. ^ 

“ So beautiful a series,” as the author calls it, must naturally 
have made a strong impression upon his mind, bnt whether it will 
bear him out in forming a new system of the animal kingdom, or 
what time it will require to bring it to perfection, even if others^ 
who follow after him, should adopt it, which in these days of 
novelty is very problematical, are questions we arc not called 
upon to answer, and we shall finish this article by an enumeration 
of the twelve classes, into which, according to this ne ^ stem 
animals are divided* 


SYSTEMA, 

UEGNI ANIMALIS. 

NUNC ]»niMUM BX OVI MODIFICATIOHIBUS PROPOSITUM. 
Classes. 

1. Echemetroa, Embryo ex ovo in corpore luteo formato evolutus In 

utcro quoenm adhseret. 

2. Emmetroa. Embryo ex ovo vel in corporc luteo vol !u vitcllo formato, 

evolutus in utero a quo solutus. 

8* Betnetroa* Embryo cx ovo vitcllo iustructo ct in utero^ impregnato 
evbteuis* 

4. Exostoa. Embryo ex ovo vitello Instructo et in oviducto impregnate, 
incttbatipne efolutua, 
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S. EmbiTo ex ovo in eridncto imiHregBet<>« absque !u> 

€uliat&iie evolutus. 

6e Ampbibiff^noii* Embryo eat ovo in ovario formato, iiiAtrUetus pulaioni- 
bua ot brancbiii uadis 0 vo]utai ki aqua.^ 

7* Enhjdrogenoa» Embryo ex ovo in ovario formato» branchiis operculo 
tectis instructua^evolutusnin aqua. 

8. Metamorphog^oa. Embryo er oto in ovario formato, subjectus meta- 
inti^hoil, tm^atibus respirans. 

0. Mohogenoab Embryo ea ovo a maremonorchide impregnato, branchiis 
instructus. 

lOi Heruuqihoditomnoa. Embryo ex ovo hermaplir^iti duplicis* 

11. Autogenoa. Embryo ox ovo hermaphroditi unici. 

18» Cryptugenoa* Emoryones quorum primordia ignota. 


IV. PMlosophical Transactions of the Royal Society of London, 
for the Year MDCCCXXIIJ. Part 1. 

This part of tho Philosophical Transactions contains twelve 
papers, illustrated by twenty engravings, the greater part of 
which are very creditably executed. The following are the titles 
and contents of the communications. 

h ^he Croontan Lecture, Microscopiccii Observations on the Suspetu 
etOn of the Musctdar Motions of the Vibrio TriHeu By Prnneib 
BaUer, Esqi, F*R.8. 

I'he animalcule described in this paper, is the cause of that disease 
in wheat, called by farmers ear*cockles or purples. The diseased 
grains include a white globular matter, which, when put into water 
displays, in the hold of the microscope, hundreds of minute worms 
in lively motion* As the water evaporates they dry up and are 
motionless, but become as lively as ever, when rc-moistened, and 
this after a period of more ^han six years. By some ingenious 
cxi^riments Mr. Bauer sboifs that the eggs of these vermi- 
culi aye conveyed into the plant by the circulating sap, and he 
succeeded in obtaining infected plants by inoculating healthy 

t rains of wheat with portions of the vermicular globules. For the 
imensions, aspects, and habits, of these worms we refer qpr 
readeh to the author’s paper, and to thp two beautiful plates 
which illastraie it. 

t. On Maatlio Titaninm. By W. H. WoUqBtou, V.P.ft.8. 

•CeHfttti smalt eottes oec&siohatty tibserredt tn Iroti had 

f qneralty been regarded as pyrldoal, but d|iQb ittipection 

>r. WoHaston observed, that neither their oolotir, crystaHiaation, 
nor hardness, were those of pyrites. These crysteds, purified from 
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iron by muriatic acid, were insoluble in muriatic, nitric, iiitro- 
muriatic, ahd sulphuric acids. Infusible, but oxidated before the 
blowpipe, especially by the aid of nitre. Their porfeci: solution 
may be effected by the combined action of nitre and borax, since 
the latier dissolves th,e oxiije as fast as it is fofto^d, and presents 
a succession of deaf su#fdces, for. fresh oxidation. But as these 
salts do not unite by fusion^ the addition of soda, aS a medium of 
union, shortens tho process. The fused mass becomes opaque on 
cooling by (he deposition of a white oxide, which may either be 
previously freed of tho salts by boiling water, and then dissolved 
in muriatic acid, or the whole mass may at once be dissolved 
together. 

In either case alkalies precipitate from the solution a white oxide, 
which is not soluble by excess of alkali, either pure or in a state 
of carbonate. By evaporating the muriatic solution of the oxide 
to dryness, at the heat of boiling water, it is freed of any redun- 
dant acid, and the muriate which remains is perfectly soluble in 
water, and in a state most favourable for exhibiting the charac- 
teristic properties of the metal. Infusion of galls gives the well 
known colour of gallate of titanium. — The colour occasioned by 
triple pruBsiate of potash is al^o red, differing from prussiate of 
copper, by inclining to orange instead of purple, while the colour 
of prussiate of uranium is rather brown than red. 

Such experiments show in a concise and satisfactory manner 
that the small cubic crystals are titanium, in its metallic state, 
which is further proved by their being perfect conductors of very 
feeble electricity. 

That titanium has no affinity for iron, seems evident from the 
situation in which the above crystals occur, and “ it seems,'' says 
Dr, Wollaston, ‘‘equally indisposed to unite with every other 
metal that 1 have tried." 

Its extreme infusibility renders it improbable that the cubes 
should haye formed during cooling from a state of fusion ; the 
author thinks it probable that they have received their suc- 
cessive increments by the reducti<?n of the oxide dissolved in the 
^ slag around them ; “ a mode of formation," he observes, “ to which 
we must have recourse for conceiving rightly the formation in 
nature of many other metallic crystals.’^ 

3. On the DiffhrenoB of between the human Membmna Tym>* 

pam und that of the Elephant. By Sir Everard Home, lit., y.P.R.S* 

flyman th0 of the ear is circular, and '^its muscular fibres 

form eqhal If^gths passing from the centre to the cir- 

d^jihant-it is Qval and the muscular fibres are 
ienglhs, some being more tlian twice the length of 
others.^. .The fine sensibility of the human eat to ipnusical sounds, 
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do]p0nds, in the optaion of th? .author^ upon the equality of the 
muscles of the tympanum* 

4. Corrfciions applied to the great Moridionnl Are, extending from 
latitude 8^ 9' 38^'.39» to latit^e IS® S f8''.e4, to reduce it to the par^ 
iiamentarp ^andardi /iy Lt. Col* W. Lambton, F.R*S., 

It appears from Capt. Kater's results that Col* Lamb ton’s 
standard scale requires a multiplier of —>000018 to make it agree 
with Bird’s standard; and that Ramsden’s bar, used in the tri- 
gonometrical survey of Great Britain, requires the multiplier 
+ ,00007. That is to say, with respect to a measurement on the 
meridian the degree depending on Col. Larabton’s brass scale must 
be multiplied by ,000018, and the product subtracted from the 
measure given by the scale, to reduce it to the parliamentary 
standard. And the degree depending on Ramsden’s bar, must be 
multiplied by ,00007, and the product added to the measure 
given by the bar, to reduce it to the standard measure. The au- 
thor then proceeds to correct the different sections .of his arc by 
the above factors* 

3* On the Changes which have taken jilace in the Declination of some of 
the principal fixed Stars* By John Pond, Esq., Astronomer Royal. 

3- Appendix to the preceding Vaper-^y the same, 

'Fbe^ural circle haVing been pronounced by Mr. Trougfaton as 
perfect as when first erected, Mr. Pond rpsumes his observations, 
but finds the discC^dances which had so much perplexed him still 
continue. To place, however, the accuracy of the instrument 
beyond all doubt, he contrives an apparatus, which enables him to 
observe most of the stais by reflection, from the surface of Mercury* 
the result is, that several stars (and particularly those which had 
exhibited the greatest anomalies) thus observed, have within a 
fraction of a second, the same places assigned to them, as direct 
measurement fiom the pole had previously given them. Ten stars 
situated near the zenith, give the horizontal point of the instrument 
123® 30' 2r.54, whilst Sirius places at 123® W 2r.47, differing 
odly seven hundredths of a second. Hence, neither flexure of the 
telescope, or change of figure hi the instrament, need be appre- 
hended. The stars in Which a very great deviation toward tbe 
South is found, are Capella, Procyon, and Sirius. 

In the hp|)endix to the above paper„ Mr. Pohd, fln^uig that 
recent dbservaVions confirm the results hinted at m hU last papetf 
investigates m{nuf% bow far (he discordaheeii between bis 
sent cataio^q, ahdthat of Bradley of l75C^nd hiV oWn of 1813, 
ipW be aciiounted for, by io«triiinei?thr ett^, or errode^l'^oMlr- 
van(ftf. The oonstfqu^be of the inquiry is, tlbt m 
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tiod of the 8tdts to the south of their predicted places, cannot 
originate either in the one, or the other — perceiving also that the 
extent of southern deviation, to which any star was liable, might 
better be predicted by a reference to its right ascension, than to its 
decimation, Mr. Pond attributes the discordances to some natural 
cause. He observes, that instruments of well known celebrity* are 
said to give different results ; claims no superiority for bis own 
catalogue, from the circumstance of its being nearly a mean be- 
tween those of Dr. Brinkley and Mr. Bessel, but considers each of 
the latter inaccurate, from flexure of the instruments, with which 
they were made— and states that his confidence in the accuracy 
of his present observations, and also in the superiority of the 
Greenwich circle over all others with the history of which he is 
acquainted, is derived from the coincidence in the results, obtained 
by direct^ and reflected vision, each at the same time giving to the 
instrument the same horizontal point. 

7. On the Parallax oftt Lyra. By John Pond, Esq., Astronomer Royal. 

The mural circle is here employed, to determine the difference of 
parallax, between y Draconis and » Lyrm ; and also the absolute 
parallax of the latter star— every care was taken, to equalize the 
temperature of the observatory with that of the outer air, and so 
nearly was this effected, that it became a matter of indifference, 
whether the observations were reduced by the employment of the 
interior or exterior thermometer — and the same results were 
obtained, whether two or six microscopes were used ; (a circum** 
stance strongly proving, that no cause of error need be expected 
from partial expansions of the limb of the instrument ;) namely, 
that the angular distance between the two stars, measured in 
summer and winter, does not differ one tenth of a second — hence 
7 Draconis and « Lyrae have the same parallax, or their difference^ 
of parallax is ss o« 

Absolute Parallax of » Lyra. 

The observations to determine this* were made by reflection as 

S oil as by direct vision ; equal pains were again^taken to equalize 
m temperature of the inner with the outer air, and with the same 
success; the same results were procured, whether two or six 
microscopes were employed. They indicate that the sensible 
parallax of « Lytee, cannot exceed a very small fraction of a second. 
The reason why Dr. Brinkley finds no parallax in y Draconis, a 
small quantity in « Cygni, more in « Lyrse, &c., Mr. Pond attributes 
to the natjure of his instrument, which as far as the zenith point is 
concerned]( may ^ considered perfect, but which in proportion, as 
it ia dire^^teu .from zenith, becomes less and less perfect. 
Mr, «onclii4ea iko paper thus ; ** The bistoq^ of annual 
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tAhkllax af^eturl to me to te this; in proportion as instruments 
Have been nnp«(#fect in their construction, they hate misled ob- 
servers into the belief of the el:istence of sensible parallax. This 
has happened in Italy, to astronomers of the very first reputation. 
The Ihiblitt instrument is Superior 'to any of a similar construction 
on the COOtlnCfat i dnd, aeCdrdingiy, it shews a much less parallax 
than the Italian astrdttotnhrs Imagined they had detected. Con- 
ceiving that I have established beyond a doubt, that the Greenwich 
instrument approaches still nearer to perfection, I can come to no 
other cpnClusioii, than that this is the reason Why it discovers no 
parallax at all.” 

8. Obten'attom oh the TTelghtt of Places hi the Trigonometrical Hurccy 
of Great Britain, and upon the Latitude of Arbury tiill. By B. Bea- 
vaft, Esq. Communicated by Sir H. Davy, Bt,, P.R.S. 

By levelling to the Grand Junction and other canals, the anther 
found the country to the north of Arbury Station, suddenly to lall 
about four hundred feet, and to continue thus depressed for ten 
miles. Such a defect of matter induced him to suppose a south- 
ward deflection of the piumb-Hmg, and by calculating the latitude 
of Arbury from that of BlenhciOr, as determined by previous obser- 
vation, he found it five seconds less than shewn by the zenith 
sector. 

» 

0. On some Fossil Bonos discovered hi Caverns in the Limestone Quar* 
tics of Oreston, byj. WhWbey, Esq., F.R.S. In a Letter addressed to 
John B.aTMw, Esq., F.R.S. To lohich is added a Oescriplion of the 
Bones. By Mr. IV. Clift, Conservator of the Museum of the College 
of Burgeons, 

We owe to Mr, Whidbey the important geological fact of the ex- 
istence of cavities containing bones, in five solid secondary lime- 
stone of Plymouth, which cavities exhibit no traces whatever of 
any external outlet. In his ddheription of the cayern containing 
the bones of the rhinoceros, printed H» the PbilbsOpMctd TtoBSaert 
tions for IfilT, he paniculatiy insists upon thC nnifOfM'SoHdity of 
the surrounding rock. Sllf E. Home tSfis us IbatMr. Whidbey ** saw 
no pbssibfiity of the cavern haVing had afiy exterMl colbwoftita- 
ttorf " add « jflgolur and importtmt tiircttnislaaf* is further veri- 

fied aS fiiUowe. “ As in the contfdct M totattytol' there are two 
pricesjona fdr rock, -and arother fof ctuy,^fto,'ttfid and 

two t^cers fine for^tfie tllie bmef oh itop^ of 

l^eeoutrrMitofib tfid oaverttflMtfitmtKin 

jiW hthec soR rpKltdnala, It is n^ssifty tdasenttBuRiat 
tMMf o$cets nato, fikif lAe fdefi HUi tUverii 
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hard with the other parts, requiring the same force to Mast if, 
and that the quarrying was paid for according Phil Trans. 
1817. p. 177. ^ 

In the Philosophicat Transactions for 1821, Mr. Whidliey de- 
scribes some similar caverns, all surrounded by compact limestone 
rock, ** none of which had the smallest .appearance of ever having 
had any opening to the surface, or connexion with it whatever, or 
with each otlier he then goes on to say, that “ many caverns 
have been met with in these quarries, the insides of which have 
been crusted with stalactite, but there was no appearance of this 
kind in the cavern were the bones were found, every part of it 
being perfectly dry, and nearly clear of rubbish ; a circumstance 
which clearly proves it had no connexion with the surface, as in 
that case water would have found its way into it, the dropping of 
which would have formed stalactite as in other instances. Phil. 
Trans. 1821- p. 134. 

In the present communication a cavern is described which, like 
the former, exhibits no evidence of any decided external commu- 
nication or outlet, though the evidence to this point is perhaps not 
so satisfactory as that adduced in the former papers, to which wc 
beg the particular attention of our geological readers, as impor- 
tantly bearing upon Mr. Granville Penn’s arguments noticed in 
a preceding article. 

Mr. Clift has added tq this communication a perspicuous de- 
scription of tlie bones which are those of the bos, the deer, the horse, 
the hyoena, the wolf, and the fox. The bones formerly found 
were those of the rhinoceros, bear, and antelope, 

10. On the Chinese Year, By J, F, Davis, Esq., F.R.S. 

One of Mr, Davis’s objects in this paper appears to be, to shew the 
folly of attributing any thing original in astronomical science to the 
Chinese, who were entirely ignorant of its objects and principles, 
before its introduction into theit empire by the Arabians, and 
afterwards by the European missionaries. On this one subject, says 
the author, that' singular nation has deviated iVom its established 
prejudices and maxims against introducing what is foreign,.— they 
have even adopted the errors of European astronomy, for he dis- 
covered in a Chinese book, the exact rcjiresentaiion of the 
Ptolemaic system, -—he adds indeed it is impossible not tp smile 
at the iilea of attributing any science to a people whose learned 
books are filled with such trumpery as the diagrams of Po-hi, and 
a bundled, Other puerilifioa of the same kind.'' Mr. Davis offers 
leverai oilier proofs of the talent which the Chinese pbssess of 
steeling the discoveries of other nations and approprifi^iog them 
to themselves. 

The author proceeds to show that the Chinese have no solar 
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year, but that the Chinese year is in fact a lunar year, consisting 
of twelve months of twenty-bine and thirty days alternately, 
with , the triennial intercalation of a thirteenth month to ibake it 
cqrresppnd more nearly with^ the sun’s conrke. 

• 

Its tue^fi^ining the Fdoeity of Sound at Madras in 

the Boot Jndiei. ^By J. Ooldinghain, Esi}., P.R.S. 

Tbi^ paper is so full of minute details, and abounds in such ex- 
tended tables of results^ that we shall not attempt to abridg;c the 
data upon which its conclusions are founded. The mean velocity 
of sound, deduced from the experimentB is 1142.34 feet in a 
second, 

IS, On the Double Organs of Generation of the Lamprey^ the Congrr 
JEel, the Commoi^ the Barnacle anti Earthsoorm, By Sir £. 
Home, Bt., V.P.R.S. 

It is impossible intelligibly to communicate to our readers the 
curious contents 6f this paper, without the aid of the five niagoiti- 
cent plates engraved from Mr. Bauer’s drawings, with which it is 
illustrated* 


[The pressure of other matter, cibligfs us to postpone our ac- 
count of the contents of the second part of the Philobophical 
Transactions for 1823, (published in November,) until our next 
Number.] 


V. The Elements of Experimental Chemistry. By William 
Henry, M.D.,^«n.S., ^c* The ninth edition^ comprehending all 
the recent discoteriesj and Ultistrated tvith ten plates, by Lowry, 
and severed engravings on wood* 2 vols. Svo. l*ondon, 1823. 

, • 

The inertia of the human mind, and the power of prejudice, are 
no wh^re more conspicuous than in the pertinacity with which com- 
pilers of aoientific works continue in U^eir successive editions to 
retain their earlv classifications of facts, amid the revotuttoni» of 
the sd^nc^e Itself* Haying at firs^ taken some paini to plan an 
edition whose propce^s and interior disttibuatm tiiey regarded 
with oompliieuncy, they arc unwilling to demolisii andconstrnilt it 
anew- Wot the mo^t^biirt, therffore, thw^nient themsettos 
soiim petty alterat^,in its exterior, wlnl^ may hann^iseita 
tUile%ill)bSQ<dami^ and wHIi r^^achif li^ decayed 

androhidetc furniture dTsome of tho npartmentSf ^ other 

sttbsU^lal and atnwofhtiite. "" ^ 
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The respectable author of the Elements nf Experimental Che^ 
mktry had si!ifiei;ed himself^ for the preceding two or three" editions 
of hU popular worki to fall under the ai^ve descriptioii* A 
book, however, intended especially for students, derives a great 
part of its value from the justness and felicity of its arrangements* 
Chemical phenomena have been, of late years^ so repeatedly exM« 
bited to tW world in fo many publications, and are, generally 
speaking, so clear and uncontroverted, that there is little merit in 
their mere collection. ' It U the skilful initiation of the Tyro*s mind 
into the methods of chemical research, and the natural Collocation 
and develonment of details, both as 'to the facts themselves, and 
the means by which they were discovered, that are required and 
expected from the author of an elementary work. In these re« 
spects, the model offered by Lavoisier has been too little imitated 
by late compilers of systems. By studying the elements of that 
pnilosopher, the mind not only gets stored with a series of impor** 
tant facts, but acquiring imperceptibly logical force and precision, 
becomes fitted for conducting independent investigations. How 
different an impression is made on the student’s mind, by some of 
our late systematic performances. A multitude of objects is ex« 
hibited to bis view, like a phantasmagoreal dance, calculated to 
bewilder and fatigue the most resolute ; and altogether to deter 
the less zealous from entering this hermetic labyrinth. 

Tlic genuine principles of chemical classification were 6rst 
established by Davy, in hiy Bakerlan Lectures of 1806, 1807, 
and 1808. Here the electrical relations of the elementary or 
undecompounded bodies, and of many compounds were demon- 
strated ; relations which served as the basis of his arrangement in 
the Elements of Chemical Philosophy ^ which he published in 1812. 
Berzelius indeed has long regarded the electrical relations of 
chemical bodies, as the ground-work of their classification, bui 
his notions on electro chemistry are not unfrequentjy obscure and 
hypothetical 

Oxygen, chlorine, iodine, and fluorine, besides their electrical 
properties, have other characters su^ prominently defined, as to 
entitle them to a primary and peculiar place in chemical systems. 

* We are sorry to observe that our censure of some of the hypotheses of Ber- 
zelius, and move especialiy of his system of symbols and formulae, (which we 
shall, i|eyertmass, continue duly to administer as occasion may retire! has 
been thiscnievously mUrepresented as a pemnal attack upon the Professor, 
for whose tidcfnts, industry, and analytical skitt we entertain the highest 
spect, and tfawrefove beg le^Ve'to deprecate any speh interpretation of onr re^ 
marksi. The molt Uienil, Judicious, and skj^l, are sometimes mistaken in 
the eitlmktn of tluMir dwn powers ; optat Ephippia BOs piger ; ^tat arare 
cabaHt#,** The hij^ tHiameter of i^zelius as tn acute and successfiil anaivi^, 
and the ability he has handled some of the most abstruse tliaori!- 

tical dfiNuefiiieiHs Wchtohdry, gave a mischievous auUiority to his bypotlieti- 
;al mdinadver^ons have been, and wiUb?, sofely con- 

fined 10 tatter* 
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AH our respectable British compilers seem now fully possessed 
with this idea. But M. llieeand, in his third edition (1821,) of his 
excellent Traiti^ has neglected this principle of arrangement alto- 
gether, and has consequently created a strange jumble among the 
elementary substances. , He begins, for instance, with oxygen, and 
under this head discussed the theory of combustion and of flame, 
as if these phenomena pojssessed that indispensable connexion with 
oxygen, which was the leading article of the Lavoisierian creed, 
llis next great division comprehends the simple combustibles, non- 
inetallic, which are distributed in the following order; hydrogen, 
boron, carbpn, phosphorus, sulphur, selenium, dilorine, iodine, and 
a'/.oto. Thus many of the most beautiful chemical analogies arc 
violated, to the no small perplexity of the student. 

Dr. Henry has at lengtii in this edition adopted as the basis of 
his arrangement, that originally given in Sir 11. Davy’s Elements, 
and followed up and extended in Mr. Braude’s MamuiL In the 
sequel of the introduction (which is the introductory lecture long 
ago delivered in Manchester, and reprinted ii> the former edi- 
tions,) he has given a few paragraphs descriptive of the arrangc- 
ineiH of the w^ork. 

1 he first chapter entitled Of a chemical laboratory and appa- 
ratus,’^ is chiefly a reprint from tlie former editions. Some formula 
arc now added oy Mr. Dalton* for equaling the volumes and spe- 
cific gravities of moist gases. Mr. Dalton assumes 0.620 us the 
specific gravity of aqueous vapour in air at 60^ F, and tiot 0.472 
us Drs. Apjohn and Thomson woifid have it. (Sec Annals of 
Philosophy^ May, 1822.) ‘‘ The specific gravity,*' says Mr, Dalton, 

of pure steam compared with that of common air, under like 
circumstances of temperature and pressure, is according to Gay- 
Lussac as 0.620 to 1.0.” 

But as each species of gaseous matter has its volume equally 
affected by change of temperature, the relation 0.020 to 1, will 
continue to b<? eipially just at the temperature of 60® F, as at that 
of 212®, at which point M. Gay-Lussac’s experiments were made. 
Hence we perceive the fallacy of Dr. Thomson’s and Dr. A})john’s 
determinations in the Annals qf Philosophy for April and May, 
1822. A more popular view of this Important practical subject 
should have been given in an elementary work. To a large propor- 
tion of chemical students, Dalton’s exposition will be unin- 
tefligiblc. A table might have beeu^iven for reducing the volume 
of moist air, to that oi dry, between ordinary range of experi- 
menting on gases, |)rom 50^ to 70® Fabr. 

The second cl^^ter is ei^titled Chemical Affinity ; under which 
Irieod we scarcely expected to find cohesjou and crystallisation, 
Hem the princifdes or corpuscular philosophy arc inculcated ; but 
we cannot compliment our author, either on ihc Soundness or pro- 
fundity of bis views, His prim^ enunciation ie InCQHett ♦♦ AH 
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bodies coipposing the material system of the universe, have a mu- 
tual tendency to approach each otlier, whatsoever may be the 
distances at which they are placed.'’ Newton established, on the 
contrary, that when these distances are diminished to a certain 
point, the attractive forces cease to ojperate, and the repulsive 
begin to act. I'his subject has been amply investigated by 
Boscovich# • 

In the following sentence. Dr. Henry’s language is contrary to 
the usage of all good chemical authors. “ By the affinity of agyre^ 
(jatian, the cohesive affinity^ or more simply cohesion^ is to be un- 
derstood that force or power, by whicli particles or atoms of matter 
of the same kindf attract each other, the only eifect of this aflinity 
being an aggregate or mass.” . The term aflniiy thus employed, 
tends to introduce confusion into chemical discussions. Geoliroy 
originally used it to designate those relationships between two or 
more sets of heterogeneous particles, which caused them to unite 
into a compound whole; and every chemical writer since, has we 
believe, used affinitj/ as synonymous with the attraction of com- 
fosiiion^ in contradistinction to the attraction of aggregation or 
cohesive attraction, In fact, the expression cohesive affinity is a 
solecism, for a thing cannot be said to have an affinity or relation- 
ship to itself. We might as well slay of a person, that he is related 
to himself. Precision of language is a primary virtue in an ele- 
mentary writerl 

In the same paragraph, Dr. Henry goes on to say, But in com- 
pound bodies, we may distinguish the force with which the prt- 
mary Qt conipo7ient atoms are united, froin that 'wh\c\i the compound 
atoms exert towards each other; the former being united by che- 
mical affinity, and the latter by the cohesive attraction.” 'i'his is 
a ?/?emphYsical distinction, which he might as well have let alope, 
for prQbaipilit«||is against it. In considering for example an atom 
of calcareous spar, we muy contemplate its solidity as resulting 
from the attractive aflinity of an atom of carbonic acid for an atom 
of lime ; or of one atom of calcium, one of carbon, and three of 
oxygen. Let a second atom of calenreous spar be brought into 
intimate association with the first. The aggregate may he held 
together either by the reciprocal affinities of the two ultimate atoms 
of calcium, two of carbon, and six of oxygen, or by those of t he 
two atoms lime and carbonic acid, or by the cohesion of an atom 
of carbonate of lime to carbonate of Ume. We cannot help recog- 
nising the co-operation at least, of the former set of forces in the 
formation of dm aggregate ; for arrange the ultimate atoms in the 
solid as we please, still one of carbonic add will be situated 
between ^eyeral of ]in^e, and will exert a greater or less affinity 
for them all/f dative to its position and proximity, and be acted 
9n by sisveral gtoms of lime in return. 

The first jse^tfon pf the Chapter on Chemical Afj^ity treats of 
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cohesiofii solution, and crystallization. # The cohesive affinity/’ 
says Dr. Henry, is a property which is common to a great variety 
of bodies. It is most strongly exerted in solids, and in them it is 
proportionate to the mechanical force reouired for effecting their 
disunion. In liquids, it acts with considerably less energy ; and 
in aeriform bodies, we have no evidence that it exists at all ; for 
their particles, as will aftetwards be shewn, are mutually repulsive, 
and if not held together by pressure, would probably separate to 
immeasurable distances. Water also in a solid state has con- 
siderable cohesion, which is much diminished when it becomes 
liquid, and is entirely destroyed when it is changed into vapour.” 

We have quoted this passage, not so much for the purpose of 
exemplifying the practice too common with some systematists of 
hiling up their pages with trite and unmeaning generalities, as to 
point out its false philosophy. Fully a year before Dr. Henry’s 
work appeared, Dr. Wollaston investigated the constitution 
of elastic fluidity in a manner worthy of his genius, and had 
shewn, that all the phenomena accord entirely with the sup- 
position that the earth’s atmosphere is of a finite extent, limited by 
the weight of ultimate atoms of definite magnitude, no longer divf 
sihle hy repuUion their parts *•” It hence appears that air, not 
“ held together by pressure, would (not) probably separate to im- 
measurable distances.” 

“ Cohesive affinity,” says Dr. Henry, is in solids proportionate 
to the mechanical force required for effecting their disunion.” He 
should here have distinguished between hardness and tenacity. 
He should likewise have bestowed at least a wooden cut or two on 
HaUy’s theory of crystallization ; for want of which las account 
of the matter must merely perplex the student. The term reflecting^ 
hoyrevor appropriate to the inventor of the goniometer, is not. the 
correct one for the instrument itself, which was ottginally named 
reflective. 

In section 3, of the chapter on Chemical Affinity, Dr. Henry 
treats of the proportions in which bodies combine, and of the 
atomic theory t. 

* On the Onite extent of the atmosphere. Read at the Royal Society. 
January, 17, 1882. ” 

t As persons, otiierwise clear-headed and well-informed, are continually ex- 
pressing their inability to comprehend this part of chemistry, we sliall en- 
deavour to divest it of rigmaroi, and to shew them tliat it is a branch of chemi- 
cal theory founded ufoa a very few and simple facts, which'when once in their 
posB^isiofi, will eOabie'them not met'eljr to understand its prinolpfes, hut to 
appreciate its tiaefuliiess and importance. If we subject any true ehemical 
compound to iCnalys^we shall find that its elements idte always in tlie same 
fWoportions, and tbtii whatever source it be derived, or un^r whatever 
mrctmiitatiees it be jfiifned, they unirormly exhibit the samb Ivdntive propor- 
Hon to eadi other* Water# foruistanee, is a compound df hydrogen and oxy- 
gms, in wbi^ the former always bears to the latter, the pn^rtion of I to 8* 
m dfy sulphate of fnngnesia or £psomjMdt» the sulphuric aunt is to the mag-* 
tmila hiiilbfinl)has40 to 20, Pure white marble, whether it cemei firom Faros 
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“ 3d1y. There are many examples in which bodies unite in one 
proportion only: and in all such cases, the '^proportion of the ele- 

or from Carrara, or from the Pcntelic lnll| or from Sutherlandshire, or from 
any other part of the world, is composed of parts of lime united to of 
carbonic acid : and a&rain parts of carbonic acid, whether extracted from tlio 
said marble, or generated by the respiration of animals, or by the combustion 
of coal or wood, or of the diamond, whether poured forth from the surface of 
fermenting liquors, or issuing from fissures in the earth, consist in-all cases of 
() parts of^'ai'hon combined with 16 of oxygen. Hut it often occurs that bo- 
dies combine in moiH! than one proportion, and this happens to be the case 
with carbon and ox v gen, which besides carbonic acid produce carbonic oxide- 
Now ill re8j)cct to the latter, if we still suppose the weight of carbon to be 6, 
that of oxygen is 8, that is just half the quanti^ existing in carbonic acid ; and 
as oil the one hand we find the proportions of the elements of the same oom- 
pound always in the same relation to each other ; so when one substance com- 
bines with another in different proportions, to form dilTerent compounds, the 
numbers representing the greater proportions, are exact simple multiples of 
that denoting the smallest proportion. This doctrine of multiples is of so mueb 
eoiiseqttcnco that we shall press another instance or two upon the attention of 
onr ui)inittatc<l readers. Tliere are two oxides of mercury, the black ami the 
rod i in the funner uoo piuts of the metal are united to 8, and in the latter U> 
1 6 of oxygen, 'flicro are 5 compounds of nil rogen and oxygen, and if we 
assume the weight of the nitrogen to be 14, that of the oxygen in the several 
compounds is respectively 8, i6, 24, 32, and 40 ; that is, one,^ two, three, four, 
and five times 8. So much for the doctrixvo of multiples. To explain anotlicr 
term used in these dis(}uisitious, let us go back to the naarblc and £psom 
Tn the. former we have discovered 22 parts of carbonic acid united to 2B of Jitiio, 
forming so of carbonate of lime or marble, and in the latter \vc find 40 of sid- 
piiuiic acid combined with 20 of txagncsijp, pioducing 60 parts of sulphate of 
magnesia or Epsom salt. If we now suppose these elements differently ar- 
ranged, forming, for instance, carbonate of magnesia and sulphate of lime, wo 
slmil find them obedient to the same proportions, that is, 92 of carbonic 'acid 
will unite to 90 of niagiic.sia to form 44 of carbonate of magnesia; andlo of snl- 
phuric acid will be required by 28 of lime to form 63 of sulphate of lime. 
Hence is is that the numbers which we have employed to represent the cotri- 
hiiiiiig weights of the above substances have been termed (yutvaUnt numbet^» 
If we now draw out ali.st of conimonlv occurring elcmentaiy or compound bo- 
dies, and affix numbers to them representing the smallest proportions in which 
they combine, in reference to some suhsUince assumed as finily, itis obvious 
that such a list will present much useful information ; fur iiTstunce, 

Hydrogen • • l Lime - . . 23 

Oxygen . • , H Soda .... 39 

Water ... 9 Phosphoric acid 28 

Sulphur . . , l(i Nitric acid . . 54 

Siilphtiiic acid . 40 Potassa . , , 48 

Magnesia ^ . 20 

Now from this table it will be manifest that 9 parts of water consist of 1 by- 
divgen and 8 oxygen. That 16 parts of sulphur eombimHl with 24(that is, 3 time* 
3) of oxygen eotHttittttc40 of sulphuric acid; and that 4o of sulphuric aciii will 
neutralize 20 of magnesia, 28 of lime, 32 of soda, and 48 of potassa, whero«is tho 
same weight.of these, alkaline substances will be neutralized by 5i of nitric 
acid, and ny 2S of phosphoric acid. But whilst proceedifij^ with these hi^blra- 
tions wo had almost' fergotien the excellent illustralioiis of the usesand appli- 
tions of such ft syatonl of numbers which Dr. Wollaston has annexed to hw 
descripUon.^flps logoi^tric scale of tp^mical equivalents, published in the 
PhihApkkai fot 1814, to which we refer onr madias infinitely^ 

himinouS) and as rendering any c.Kteusion of our remarks unnecessary. 

VoL. XVI, Z 
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mcnts of a compound, must be uniform imr the speqies. Thus hy- 
drog^ea and oxygen unite in no other proportions than those con- 
stituting water, which by weight are very nearly 11^ of the former 
to 88i of the latter, or I to In his preface he says, “ Every 
iievv edition must reject w’hatever recent experience has proved to 
be erroneous/^ Now there are two very remarkable errors in the 
above sentence. 1, Hydrogen and oxygen were shewn several years 
ago by Thcnard to unite in oilier proportions than those constituting 
water ; and 2, The proportions constituting water arc known to hv, 
not 1 to but 1 to 8« Chlorine and hydrogen would have fur- 
iiishod Dr. Henry with a much better illustration of a dcliiiitc soli- 
tary coinl)iiiatlou of two elements. 

The third section of the chapter on alTiuity is devoted to the 
atomic theory. Aware of the familiar and daily intercourse which 
Dr. Henry enjoys with Mr. Dalton, to whom, indeed he dedicates 
his work, we naturally looked for a more elaborate and eonsislcut 
exposition of this fundamental subject, than he lias given. \Vi) 
regret also to observe that the name of Richter is suppressed, 
though his labours were directed to the doctrines of chemical 
equivalents, for some years before Mr. Dalton was known even 
to have thought on the subjejtt and though Richter furnished the 
only rigid method of discovering the atomic weights of ncutro- 
sahne bodies. As to Sif H. Davy's ideas on chemical combination, 
they are evidently (we do not say intcn|ionally) misunderstood by Dr. 
Henry.. “ Sir H. Davy,’* says he, “ has assumed with Mr, Dal- 
ton, the atom of hydrogen as unity; but that philosopher, and 
Berzelius, also have modified the theory, by taking for granted 
tliat water is a compound of one proportion (atom) of oxygen, and 
two proportions (atoms) of hydrogen.’’ We do not know where 
Dr. Henry has learned this. Sir H. Davy says, “ As two volumes 
of hydrogen to one of oxygen enter into the composition of water, 
the ratio of the hydrogen in water will be to the oxygen as two to 
fifteen ; and it may be regarded as composed of two proportions 
of hydrogen, and one of o:iygen; and the number representing 
hydrogen will be 1, and that representing oxygen, 15*. Again, 

Mr. Higgins has supposed that water is composed of one par- 
ticle of oxygen, and one of hydrogen, and Mr. Dalton of an atoin 
of each; but in the doctrine of proportions derived from facts, it 
is not necessary to consider the combining bodies cither as com- 
posed of indivisihio particles,, or even as always united one and 
one, or one and two, ot one and three proportions. Cases will 
hereafter be poitmA out, in which the ratios arc very different ; 
£Mtdat present, S!|^we.bave no means whatever of judging either of 
the telative numberji^ figures, or weights of. thoee particles of bodies 
which are not in contact, our numerical expressions ought to relate 
only to the results of experiments f.’' Hence Sir H. Davyds pro- 

* of (Mn. m. p. f IM, p. U4.* 
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portional numbers are those given by experiment, of which tlie 
lowest ratio is one volume of hydrogen. But what must excite 
peculiar astonishment in every individual who has studied with any 
care the principles of reciprocal and mjLiUiple combination,^ is the 
manner in which Dr. Henry here speaks of Gay-Lussac’S theory 
of volumes, which is, in truth, a legidmatc corollary from the 
atomic theory itself. “ In some instances, as in that of water, this 
law (of gaseous volumes) is not inconsistent with the atomic theory; 
hut in other instances it caiinothe reconciled with fherdnftve weights 
assigned to the atoms of certain, elementary bodies. In nitrous gas, 
for example, which Mr. Dalton conceives to he formed by the 
union of one atom of oxygen with one atom of nitrogen, equal 
volumes of these gases would give for the relative weights of oxy- 
gen and nitrogen, numbers widely differing from those derived by 
other methods. The hypotheses of atoms, and of volumes, 
cannot, therefore, both be true; and from some lovll ascertained 
e.vcejjtions to the latter^ it appears to me that the theory of volumes 
will scarcely hefnmd tenable'* ^ 

Wc really were astonished at this passage^ in the ninth edition 
of a book, of which the author says, “ no pains has been spared 
to render these volumes a faithfuLdilyoirdct of the present state of 
chemistry.” It is an indisputable fact that nitrous gas is con- 
stituted by the union of one volume of oxygen, and one volume of 
nitrogen, which, retaining th^ir total bulk after combination, afford 
a compound gas, of mean specific gravity. It is another fact, equally 
indisputable, that nitrous oxide is constituted by the union of two 
volumes of nitrogen, and one of oxygen, which suffer a condensa- 
’ tion equal to the volume of oxygen ; whence the gas has a cor- 
responding increase of specific gravity. In the first, the com- 
parison of the weights of equal volumes, gives the ratio of oxygeu 
to that of nitrogen as 16 to 14; or 2 atoms to I on Dr. Henry’s 
scale. In the second case, the same comparison gives the ratio of 
8 to 14, or of 1 atom to 1, on the same scale. Here, therefore, is 
a perfect accordance between the atomic hypothesis^ and the theory 
of V olumes. 

But to examine the hypothesis a little more minutely : Let us 
assun^e a volume of oxygen so small as to contain only one atom ; 
call its relative weight 16 ; then it will require for saturation, two 
such volumes of hydrogen, whose weight will be 2. Next as*- 
some a volume of nitrogen equal to the above volume of oxygen. 
It will contain one atom, and have a relative weight of 14; 
which will Require for saturation three such vblumcs of hj^drogen, 
But three^such volumes are impossible, because they imply the bi- 
section of Mr. Dalton’s radical and primary atom, which is absurd. 

The general fact of volumes requires no such mystifications, as 
the Dgltoiiian hypothesis does. "In saying so, we do,hot mean in 

ireiiiyM 7'Xm. L 52. 

. Z2 
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the slightest degree, to disparage, Mr» Dalton’s great merit in 
establishing, so ably as he has done, the important system of re- 
ciprocal and multiple combination* We wish merely to see it 
stripped of all such trappings as disguise and disfigure it. Among 
these, the following two positions of Mr. Dalton, expounded by 
Dr. Henry, may be reckoned* 1 . Thai an increase of the density 
of a gas^ indicates an increased number of simple atomSy associated 
in the compound atom. 2. Moreover, it is universally o!)si'rve(l 
that of chemical compounds, the most simple are the most diflicult 
to be decomposed ; and this being the case with carbonic oxub', 
Tve may naturally suppose it to be more simple than carbonic acid ^ 
Dr- Henry clenches the first position as follows ; — “ It would be 
absurd to suppose carbonic acid, which is the heavier body, to be 
only once compounded, and carbonic oxide, which is the lighter, 
to be twice compounded t” 

The first position goes to prove that nitrous oxide, a denser gas 
than nitrous gas, has an increased number of simple atoms, oi i> 
more than once compounded. Such is Mr. Dalton’s own docisiou 
in this very case. The nitrous gas being the lighter, is the simploi 
bo<]y, or is only once compounded. 

. By the second position,* ho weVer, nitrous gas is not the simpler 
body, but is more than once compounded, for it is decomposable 
by a great many substances which have no effect on nitrous oxide; 
such as moistened iron or zinc filings, muriate of tin, alkaline sul- 
phites, and aqueous solutions of sulphurets. Thus nitrous oxide is 

the most simple, as it is the most diflicult to be decomposed/' 
But by the first Daltonian article, it is the most compounded^ or 
least simple ; which is absurd. We shall leave the framer and 
expositor of these fancied axioms, to assist each other in gelling 
off the horns of the dilemma at their leisure. 

We felt, we must confess, a little alarmed when we first heard 
Doctor Henry talk so boldly of the ‘‘ well-ascertained exceptions" 
to the hypothesis of volumes, which were to render “ the theory of 
volumes scarcely tenable.” ^3ut on hunting after his exceptions 
with some curiosity, we could not find one of them forthcoming in 
his two volumes. Truly, if the thepry of volumes, as developed 
|}y Gay-Lussac, shall be foimd scarcely tenable, we know of nothing 
in chemical science to whi^i .we can venture to attach the anchor 
of our belief, for nothing is better demonstrated than that theory. 

In the above instances our author has merely mistaken the par- 
. tial enactments of Ins ingenious friend, for the laws of nature. But 
yve shall sep him ^tesently enlist bis ideas In .foreign service, and 
^^4vft»c<tdoctrine#(^ncompatibte principles of his English 

master, while he fondly imagines himself the true defender of the 
feitjh* 

In sectioi^ 5tb, spealcmg of Be|:(hollet> doctrines of affinity, he 
very properly quotes Professor #faff’s experiments, to prove that 
s Henry’s Blem* !• dO, f loco citato. 
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in various cases, when two acids aro brought into contact with 
one base, the base unites willi one aeid, to the entire exclusion of 
the other/' Dr. Henry might have also adduced the mutual pre- 
cipitation of metals from their saline combinations, in which the 
displacement is complete, and not partial, as Berthollet’s doctrines 
lead us to infer, when the force of cohesion is equally active. Yet 
Dr. Henry, in his eighth section, entitled Expvrimejital Illustrations 
of Chemical Affinity^ seems to lose sight of what he had previously 
propounded ; for he prints the following axiom in italics as one to 
be illustrated by experiment, “ XIV. In jsvery instance, in 
comparing the affinities of two bodies for a third, a weaker affinity 
in one of the two compared w'ill be found to be compensated by 
increasing its quantity.” VVe should like to know what quantity of 
silver or of oxalic acid may be requisite to decompose an ounce of 
sulphate of lead. 

Dr. Henry's third chapter is dedicated to Caloric. The facts, 
which arc distributed into four sections, appear to be well selected, 
and fairly stated. In describing M. Breguet's thermometer, in the 
second section, he appdhrs to misunderstand its construction, “ It 
consists,” says he, “ of a slip of silver, and another of platinum, 
coiled into a spiral, one end of which is fixed, while the other is 
connected with an index, which ^ traverses a graduated circular 
plate.” There is only one slip, in whicli the platina and silver are 
united face to face with gold solder. The difference of expansion 
between the two metals by variation of temperature, causes the 
spiral to increase or diminish the degree of its curvature, and thus 
makes the needle traverse the graduated circle, attached at right 
angles to the axis of the spiral. 

1'hc4lh Chapter treats of light, the phenomena of the prismatic 
spectrum, solar phosphori, &c. ; and in the 5th we have brought 
before us the important subject of “ the chemical agencies of com- 
mon and galvanic electricity,” a title which would have pleased us 
better, had the words common and galvanic” been omitted ; 
but this is a trifle, and the chapter itself a very good one ; it 
treats in successive sections of the construction of galvanic appa- 
ratus, of the identity of galvanism and common electricity ; of the 
chemical agencies of electricity ; of the theory by which they are 
best explained ; of the hypothesis of the origin of electricity in 
galvanic arrangements, and of the phenomena of elcctro-magnetic 
motion : upon a few of the topics discussed in this chapter, we 
must beg leave to offer a few observations. 

And in the first place, we shoyld advise our author in his next 
edition, entirely to re-model the first section, in which we are 
brought at once to the discussion of simple galvanic circles, and 
compound galvanic circles, without a word of prefatory matter 
resjKJctiug the laws of electrical excitation, and the new properties 
which bodies acc^uire whilst tinder its influepce; weshoaldaiso 
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tecommend him to erase the second *i5cction, and to enlarge and 
extend the third, illustrating it by a few wood-cuts of the appara- 
tus there referred to. The fourth section entitled Theory of the 
changes produced by (galvanic) electricity and the fifth, on the 
theory of the action of the galvanic pile, touch upon some very in- 
tricate and abstruse parts of chemical reasoning, but upon which 
no very satisfactory or luminous conclusions have as yet been ar- 
rived at. We are generally led to regard bodies as endowed with 
certain inherent or natural electrical states, which render them 
either attractive of each other, or of surfaces oppositely electrified ; 
we consider these opposite electricities as partially or entiredy an- 
nihilated by combination, and to this source we may refer that re- 
markable extrication of heat and light, which so commonly an- 
nounces intense chemical action. We may account for tlio des- 
truction, of common chemical attraction between two bodies, by 
supposing one of them to have an electrical state opposite to iu 
natural one conferred upon it; while by exalting the natural elec- 
trical energies, we may explain their increased tendency to uniou. 
But all these assumptions are purely hypothetical, and still more 
so are those which our author has adduced in reference to the ac- 
tion of the pile, that is, to the sgurce of its electricity. Wlien wc 
know what electricity is, wc’Y’Icty presume to talk upon these mat- 
ters, but at present we must rest content with a knowledge of 
facts and effects, and our stock must be infinitely and diligently 
multiplied before we can presume to determine upon the source ot 
electricity, either in the common machine, or in the pile of Volta. 

The sixth section gives a succinct and tolerably correct account 
of the most important electro-magnetic phenomena, in which, how- 
ever, hypothesis and facts are rather too indiscriminately blended ; 
and although we liavc great respect for Messrs. Arago and Ampere, 
we think they have indulged in clectro^magnctic speculations, which 
border upon absurdity. Our information upon this very curious sub- 
ject is extremely limited, and w’C do not hesitate to ascribe to the 
researches of Oersted, Davy, Wollaston, Faraday, and Sieheck, all 
that has really and actually bc8n acquired in respect to it. The 
grand and important^ fact that a metallic wire, through which a 
current of electricity is passing, affects a magnetic needle, we owe 
to M. Oersted. Lot us imagine a wire of jnatimim placed in the 
magnetic meridian, and a delicately-suspended magnetic needle 
underneath, near and parallel to it ; in this state of things nothing 
particular will happen either to the wire or the needle : let us now 
^ponnect the extremities of the wire with a voltaic battery, the 
>i|;ht-h^nd extremity being in contact with the last zinc plate and 
the left-hand end vrlth the last copper-plate, so that in the hypo- 
Ih^tical language of electricians, a current of electricity may tra- 
the wire from the right to the left. Under these circuin- 
the magnetic needle will nd lohger remain pointing N. and 



343 


Henry’s Chemistry, 

S., or in the magnetic mericjian, but will bo suddenly diverted from 
its natural position and place itself at right angles to the wire, its 
northern extremity becoming somewhat elevated^ and its southern 
depressed. If we now reverse the direction of the electric current, 
we shall at the same time reverse the position of the needle ; its 
south end will veer round to the spot formerly occupied by the 
N., and vice versd in regard to ils^ north, end. From this statement 
we may in some measure anticipate what would happen, when the 
wire is placed vertically instead of horizontally, in respect to the 
needle, — but we shall not enter into the details of position, least 
wc perplex the main argument. For all this and much more im- 
portant information connected with it, we are indebted to Professor 
Oersted. It might have been expected that a wire, under the influ- 
ence of common electricity, would affect the needle in the same 
way as the galvanic conductor; Sir H. Davy instituted experiments 
which proved this to be the case, and he showed that to commu- 
nicate strong and permanent polarity to a steel bar, it became ne- 
cessary to attach it transversely to the electrified wire, or to place 
it in that position at a small distance from it. His researches led 
him moreover to a number of carious facts connected with the 
communication of magnetism by electricity, and his paper is full of 
curious suggeslions connected w'ith this inquiry*. 

We now come to Dr. Wollaston", who, upon hearing of Oersted's 
discovery, immediately proceeded to convince himself of its cor- 
rectness, and to examine ini>o[the theory of the phenomena ; the re- 
sult of his inquiries led him tp infer, if wc mistake not, that a cur- 
rent or vortex of magnetism was put into motion round the axis of 
the conducting wire, consequently, that no fixed magnetic poles 
could be observed ; but that the pole of a magnet, on approaching 
the conducting wire, would cause it to attempt to revolve upon its 
own axis, in a direction dependent upon that of the electric current- 
Ilence, the idea of magnetic rotation, which has since given rise to 
such an amusing multiplicity of apparatus, certainly first occurred 
to Dr. Wollaston ; but having established his very ingenious and 
satisfactory theory, and having cqnvinced himself and most of his 
friends, of its adtuiuacy to the explanation of the phenomena, he 
seems to have dropped the inquiry, which in respect to rotation 
was pursued upon other grounds by Mr. Faraday, who constructed 
the first apparatus in which the pole of a magnet was made to revolve 
about the axis of a wire- transmitting electricity. In relation to this 
subject, we refer our readers to his papers in this Journalf, and to 
his*‘ Historical statement respecting Electro-magnetic Rotation, 

In the course of last year l5r. Sicbeck of J3erlin, showed thantho 
electricity excited by heating compound metallic bars, ^ight bo 
rendered evident by its effect upon a magnetic needle, and Messrs# 


PhU, Tram, 1891. 


f VoJ. p. 74 and 476. 


; Vpl XV, p. 380# 



344 Ancdym of Scientific Books. 

Fourier and Oersted have extended these researches, and de- 
veloped a series of very interesting phenomena, connected with the 
generation of electricity in metallic bars by change of temper- 
ature. These circuits they call thermthflectric, in opposition to 
the common galvanic arrangements which they properly enough 
term hydro^^electric. Some details of the experiments will be 
found in a former Number, under the head of Foreign Science^, 

Chapter 6th. On the electro-negative bodies, oxygen, chlorine, 
iodine, and fluorine, is clearly and candidly drawn up. The next, 
great division contains the electro-positive bodies, subdivided into 
groups, each of which occupies a chapter. 

Chapter 7th is entitled, “ Of simple acidifiablc bodies, (not 
metallic,) and their combinations with oxygen, chlorine, iodine, and 
fluorine.'* Here we have the usual six bodies, hydrogen, nitrogen, 
charcoal, boron, phosphorus, and sulphur, to which he has added se- 
lenium. We caimotapprove of the single term acidifiablc applied to 
characterize the above bodies. Nitrogen and hydrogen may as pro- 
perly be styled alcalifiable bases, as acidifiable ; for they foinn ammo- 
nia. And when hydrogen combines with chlorine, we may regard the 
chlorine as the acidifiablc base, as well as Urn hydrogen. Dr. Henry 
should have contented himself witli the title clcctro-positivc bo- 
dies (non-mctallic,) which intgjye^ no hypothesis, and to which no 
objections can be urged. The metals, on account of their num- 
ber, may indeed, be conveniently subdivided into such as afford 
alkalis, earths, oxides, and acids, il'ho details of this chapter 
merit equal praise to that which we have bestowed on the pre- 
ceding. Under the compound of hydrogen and nitrogen (ammo- 
nia) he has introduced the salts formed with this alkali, and the 
acids he had previously described. The reasons which he assigns 
forHhis insulation of the ammoniacal salts among the non-mc- 
tallic elcctro-positivcs, and their compounds, do not appear to us 
satisfactory. 

Chapter 9th contains the metals with their oxides, chlorides, 
iodides, and the combinations of the oxides with the previously 
dcsclibed acids, or the salts.t> His details appear to be correct, 
and as^ minute as the size of his work would admit. 

It is in the general discussions or pliilosophy of chemistry that 
Dr. Henry seems to be least at home. Thus in the introductory sco 
tloQ on the general properties of metals, wc find him retailing as 
important special laws, propositions which have been long ago 
merged into the great system of chemical equivalents, of which 
they constitute particular corollaries. Indeed one of the general 
principles advanced by Dr, Henry, is manifestly no general prin- 
ciple at all, as we s|iall presently see. 

That the quantity of acid which different metals require for 
kdwrMion is in direct yropgriion to the quantity of oxygen in their 
• Vol. XV, p, 126 . 
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f)xidc$ was an important facty when M, Gay-Lussac first announced 
it in the second volume of the Memoires D'ArcueiL But a single 
glance at Dr. Wollaston’s scale shews that fact to be merely one 
particular aspect of the doctrine of equivalents ; and 'Dr. Henry 
should have therefore traced it to its source. The greater the pro- 
portion of oxygen in a protoxide, the nearer does its atomic weight, 
or equivalent, stand to the beginning of the scale, and of course, 
tlic greater its saturating ratio. Thus, as 100 of lead take 7.7 of 
oxygen to form litharge, while 100 of mercury take 4 to form the 
black oxide, the former will take a quantity of acid compared to 
the latter, as 7 . 7 to 4 ; for 7 . 7 : 4 : : 25 : 13; that is, the propor- 
tions of oxygen in protoxides are wivariably as the atomic weights 
of the metals ; and the less the atomic weights, the less of them is 
requisite to saturate a given portion of any acid. 

It has been deduced,” says Dr. Henry, by Berzelius, as a 
general principle, from the comparison of a great number of facts, 
that in all neutral salts, the oxygen of the acid is a multiplica- 
tion of that of the base, by some entire number.” The law he ap- 
prehends, may be expressed more generally in the following terms : 
fVhen txvo oxidated substances enter into a neutral conihination^ the 
oxygen of that whichy in a galvanic circle^ would he attracted to the 
positive polcy is a multiplication entire number of the oxygen 

of that 'Which would be deposited at the negative pole. The chemical 
associate of Mr. Dalton should have known that this is neither a 
general principle, nor a just proposition. The particular facts in 
unison with it, which originally misled Berzelius, are those ex- 
hibited in the union of acids, containing two or three atoms of 
oxygen, with bases containing only one. So far the thing is plain. 
Thus sulphuric acid contains three proportions of oxygen, and 
will hence afford a threefold multiple, (not multiplication,) of 
oxygen, in its combinations with all tlie protoxides. But in some 
of its combinations with the deutoxides, this fancied law is no 
longer applicable, but would lead to serious errors. For in them, 
the ratio of oxygen in the acid, is not imfrcquently to that ip the 
base, as 3 to 2 or to 1. Aguin, those acids which contain 
two atoms of oxygen, will not, in their compounds with bases 
also containing two atoms, give a multiple, but an equal propor- 
tion of oxygen. Anhydrous carbonate of copper is in this predi- 
cament. if again wo consider those acids which contain only one 
atom of oxygen, as the phosphorous, the oxygen will be either 
a ^«6-multipie of that in the bases, or equal to it in quantity, 
according as it is combined with a dcutoxide or a pix>toxide. 
This is also the case with the hyposulphites. Finally, with regard 
to some of the nitrates, and chlorates of deutoxides, the relation 
Of oxygen in the acids, will be to that in the bases as 5 to 2. In 
tlie subnitratc of copper, this relation is as 5 to 4, a proportion 
which places in a striking point of view the absurdity of Berze- 
lius’s law. If wc excuse him on account of the early period when 
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it was promulgated, before the theory of equivalents was pro- 
perly developed, what defence can Dr. Henry offer, for incorporat- 
ing it in his systematic compilation of 1823? 

Another supposed law of Berzelius’ which Dr. Henry calls im- 
portant, is enunciated as follows: “ The quantities of different bases 
required to saturate a given quantity of any acid^ all contain the 
same quantity of oxygenr * This is our old friend with a new fuce. 
Let anyone take up Dr. Wollaston's scale, and slide any number op- 
posite to a given acid, it is obvious that the number opposite oxygen 
is the equivalent to all the protoxide bases in the list. By taking 
such partial views, wc may fabricate as many canons as we please. 

In his general discussion on metallic alloys, Dr, Henry seiys, 
To estimate exactly, however, cither the increase or diminution 
of density, requires an attention to several circumstances." He 
then refers in a foot note to Aikin’s dictionary, article Alloy, Is 
not Dr. Henry aware that the rule given in that respectable work, 
for computing the mean density of an alloy, is a raise one, and 
leads to very erroneous results ? 

We cannot approve of Ins systematic arrangqrnent of the metals, 
which he has indeed copied from Thenard, along with several 
tables, llis xyfo general classes of the metals have been long received ; 
the oxides of the first class cft^&w«fot*reducible by heat ajone, those ol' 
the second arc. The first class has three subdivisions. 1. Metals 
that are either known from experime^it^ or htlieved from analogy, to 
absorb oxygen, at high degrees of hca^ and to decompose water ui 
common te7npcraturcs,'* Here arc placed the 6 melals, potassium, 
sodium, lithium, calcium, barium, and strontium. Those presumed 
by analogy to belong to this subdivision, are the metallic bases of 
the earthvS proper. 2. The second subdivision includes those melids 
’which absorb oxygen from atmospheric air at high temperatures, ami 
decompose water, but not rNDiiii a red heat. These arc 6 in number, 
viz., manganese, zinc, iron, tin, and cadmium. 3. “ Metals of the 
third subdivision are capable, like the foregoing, of absorbing- 
oxygen at high temperatures, but not of decomposing water at any 
temperature." Here we have !4 metals, out of 'Ihenard’s 15, Dr. 
Henry Imving transferred nickel to the 2nd class of noble metals. 

We beg leave to remark, that the metals of the first subdivision 
absorb oxygen, not merely at high degrees of heat, but at ordinary 
temperatures. Potassium and aodium, tarnish and oxidize speedily 
in dry air. Their characteristic property is to decompose cold 
w^atcr with explosive violence. The metals of the second sul)- 
division are not truly represented by Dr. Henry* when he savs, 
‘‘ they absorb oxygen from the air, at high temperatures, and de- 
compose water, but not under a red heat." We shall give him 
^ three authorities for our opinion, which he will not venture to 
gainsay. Meingancsc, when exposed to the air, attracts oxygen 

♦ Sysim of Chem^ Cth Edit. I. ilO, 
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with considerable rapidity. When thrown into water, it decom- 
poses that liquid, with considerable rapidity." 

“ J3y exposure to the air for 6ome time, zinc acquires a greyish 
colour on the surface, which is owing to a partial oxidizement. 
/inc filings very slowly decompose water, hydrogen gas is evolved, 
and oxygen combines with the metal 

“ A temperature of, from 120® to f40® Fahr., renders water 
decomposable by iron, especially when tho metal bears a con- 
siderable proportion to the water f." 

Wc apprehend that the arrangement of the metals, best adapted 
for students, would be to begin with the alkalifiable, next to 
proceed to the gcofiabic, whereby a knowledge of tlic alkaline 
and earthy rc-ageuls, so useful in metallic research, would be ac- 
quired at the outset. So far our plan agrees with Dr. Henry's. 
The ordinary metals might then be examined as nearly as possi- 
ble in the order of their afHuities for oxygen, terminating the list 
with platimim, and its companion metals. The old distinctions of 
metals, and scmi-riietals, perfect and imperfect, base and noble, 
should be for ever banished from chemical discourse. They are 
all the perfecUand noble j)roducti 9 ns of nature, and the multipli- 
cation of their spcjcics is one of tjfe chief achievements of modern 
science. ^ 

Wo have looked over our author's 10th and 11th chapters on 
vegetable substances, and their decomposition, as well as the 
12th, on animal substances, and the 13lli on animal products. 
Wc think that the facts are judiciously abridged, and fairly stated. 
The 14th chapter on chemical analysis is divided into 3 sections ; 
of which the tirst treats of gaseous analysis, the second of that 
of mineral waters, and the third of that of minerals. In these 
details, he has followed Theiiard and other writers on analysis 
with lidc'Iity. We could have wished him to have been a little 
less sparing of references to the works from which he has bor- 
rowed. “ Nothing," says poor Richard, “ gives an author so 
groat pleasure us to iin<l his works respectfully quoted by others." 

In the preceding article wc have diligently exposed what to us 
appear the prominent errors and principal failures iu Dr. Henry’s 
Imok, in the hope that ouv renvavks may iulliience the merits of ins 
tenti) edition, and in the belief that he will not be offended with the 
freedom of our strictures. In conclusion, wc must add that there 
is very much more to praise than to censure, in this work ; in mat- 
ters of detail it will furnish a valuable guide to the chemical stu- 
dent, and will uphold the reputation of its author, as a candid and 
careful compiler, who speaks of his own inquiries without egotism, 
and who discusses controverted, abstruse, and uncertain points, 
with that ]>ecomiiig diflidcncc and candour which shows him (with 
the Daltonian exceptions above-named) ‘‘ nullius addictus in 
verba magistri." 

* //, Davt/s Elancnls, 37 i. 
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Art. XVII. ASTRONOMICAL AND NAUTICAL 
COLLECTIONS. 

No. XVI. 

i. Description of a New Tide Gauge. 

ll is proposcti to fix a pipe, with. an open mouth, and a triangular 
orifice (a) at its side, in contact with any convenient part of a 
bridge or pier that is situated below low-water mark, and to bring 
from it a pipe, resembling those which are used for the distribution 
of gas, into any room of a neighbouring house, that may be chosen 
for the purpose of observation, and there to let it terminate in a 
well closed reservoir, provided with a little forcing syringe, and 
with an open barometer gauge, to which a manometrical gauge 
may be added, if required. • 

Ini mediately before each observation, it will bo proper to work 
the syringe, until the gauge becomes stationary, by the escape of tlic 
air under the water, so that the column of conlpres^6ed air may 
always begin from the level of the upper angle of the triangular 
orifice ; the height of the gauge will then obviously indicate the 
height of the surface of tlie water above this level. It would only 
be necessary, if the height of llie reservoir above the orifice were 
considerable, to apply a small correction for the excess of the weight 
of the air in the pipe, above a similar column of the external air; 
this correction being always »/dditive. The gauge might have a 
double graduation, one for its own height, the other for that of au 
equivalent column of water. 

Brighton, 22A Oct, 1823. 


ii. Caialogve of the Orbits of nil the Comets hitherto computed. 
By Dr. Olbers and Professor Schum.vcher, Astr. Abb. I, 
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iii. Copy of a Report to the Board of Customs^ containiwj a dc^ 
scription of an improved Sliding Rule for gauging Casks, 

Sir, 

In the Report which I addressed to you a few months since, 
stating my opinion of Mr. Watts’s proposals for the improvement 
of gauging, I promised to send some further observations for the 
consideration of the Board of Customs, as soon as the legislature 
should have come to a decision respecting the alterations which 
have beeiii^roposcd in the system of weights and measures ; and 
though it seems that the wine gallon must remain for the present 
in use, yet as there is every reason to imagine that an imperial gal- 
lon, exactly one fifth larger, will ultimately be adopted, it might 
be right to suspend the introduction of any new instruments into 
general use, until the proposed regulations shall have been more 
fully appreciated by the House of Lords, and to ascertain in the 
mean time how far the instrument, which I have the honour to pre- 
sent to the Board, is likely to fulfil the purposes for which I have 
constructed it, that is, for determining, upon principles which are 
entirely new, and with the greatest possible simplicity and expe- 
dition, the approximj^e content of any cask whatever, subject to 
any further corrections which either theory ot experience may 
dictate in particular cases. 

My sliding rule contains four graduated lines, marked, bung 

DIAMETER IN INCHES AND TENTHS, HEAD DIAMETER, LENGTH, 
and CONTENT in gallons. 

The computation is performed by merely bringing the head di- 
ameter of the given cask to the ljung, on the respective lines ; the 
content may then be read off opposite to the length of the cask. 

The degree of accuracy of the result may be inferred from the 
contents of twenty-one casks, as very carefully determined by 
Mr. Watts, at my suggestion, and by order of the Board. 

r 


No. 

Bung: 

Head 

Lenifth 

(Wake; 

Contriit 
by weijifht 

‘S* 


Error 

I. 

^s;30.0 

21.8 

46.8 

1.3 

1 15.3 

116.3 

+ 

1.0 

11. 

28.6 

21.7. 

,47.0 

1.4 

108.0 

109.4 

+ 

1.4 

HI. 

31.7 

22.9 

^50.1 

1.7 

141.2 

138.3 

- 

2.9 
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N.. 

nang: 

iic«a 

Length 

(Wiilce) 

Content 
by Height 

Sliding 

Unie 


Error 

IV. 

31.4 

26.6 

46.4 

0.4 

137.4 

139.4 

+ 

2.0 

V. 

32.6 

24.5 

44.2 

1,4 

131.7 

132.3 

+ 

0.6 

VI. 

32.3 

24.4 

48.5 

0.4 

142.5 

143.2 

+ 

0.7 

VII. 

29.4 

25.3 

45.8 

0.3 

122.4 

121.9 

- 

0.5 

VIII. 

32.7 

26.3 

42.4 

1.1 

133.5 

133.6 

+ 

0.1 

LX. 

28.6 

22.4 

48.5 

1.0 

114.7 

115.0 

+ 

0.3 

X. 

32.4 

26.8 

35.9 

0.9 

112.8 

113.1 

+ 

6.3 

XI. 

39.8 

33.0 

51.9 

1.0 

248.0 

247.2 

-^.8 

1 

.30.6 

26.1 

45.3 

0.4 

130.8 

131.4 

+ 

0.6 

2 

30.9 

26.0 

47.2 

0.2 

136.8 

136.6 

+ 

0.2 

3 

29.1 

23.1 

48.8 

0.2 

120.9 

120.8 

— 

0.1 

4 

31.2 

26.4 

45.4 

0.3 

134.7 

134.4 

— 

0.3 

5 

32.7 

26.0 

43.1 

0.6 

133.8 

134.7 

+ 

0.9 

6 

32.3 

27.9 

34.6 

0.4 

IIO.O 

111.4 

+ 

1.4 

7 

32.1 

27.,5 

35.3 

0.3 

110.0 

111.6 

+ 

1.6 

8 

29.5 

21.7 

47.h 

1.5- 

IIG.O 

114.1 

— 

1.9 

9 

31.5 

23.2 

50.1 

2.1 

140.7 

138.2 

— 

2.5 

10 

29.7 

25.3 

47.3 

0.2 

125.8 

• 

128.0 

+ 

2.2 


It appears from this table that the error of Uie sliding rule is less 
than a gallon in twelve out of the twenty-one pipes, and that it 
never amounts to three gallons, including the effect of whatever 
accidental irregularities there may have been in the form of the 
staves. The whole sum of the errors, for the twenty-one pipes, 
amounts to twenty- two gallons : the errors of the common mode of 
computing amount to twenty-six, with all the allowances made 
by the most experienced gaugers : tio that by one simple operation, 
the new sliding rule gives at once a result at least as correct, as the 
best methods now in use by two or three ; and this result remains 
susceptible of correction, by any further computations that may be 
thought necessary. 

It be proper, if great accuracy in the result be required, 
and be thought attainable, that a table of corrections should here- 
after be computed which would be entered with the*^diflfcrence of 
the bung and head diameters, and also with the wake,'* that is, 
as 1 have already applied the term in a former communication,' the 
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fall of the bung below a line touching the staves at the head. The 
rule itself gives a perfectly correct result in casks that differ but 
little froiipi a cylinder ; and it may be observed in the llld and IVth 
examples, that a great wake appears to require some little addi- 
tion to be made to the content, and a small wake some subtraction : 
add the casks 8 and 9, compared with 10, will also serve to indi- 
cate the propriety of a similar correction. I shall explain, in a 
separate note^ the principles on which such a computation may be 
made, if rc(||||red; but I am not confident, from the result of all the 
cases I have examined, that the advantage of these minute correc- 
tions would not be perfectly inconsiderable, in comparison with the 
unavoidable irregularities of the forms of the casks, and the pro- 
bable errors in their admeasurement; especially as in any large 
number of casks that are to be gauged at the same time, the errors 
of the different casks being most commonly divided between the 
opposite sides of the truth, would have a general tendency to neu- 
tralise each other. 

On the whole, therefore, I have reason to believe that the new 
sliding rule alone will be found quite as accurate as can be required 
for tlie ordinary purposes of the revenue, aud that the simplicity of 
its operation will be ffcmd to save much time anjl labour, and to 
avoid all chance of error in computation ; and I trust that the 
Board eff Customs will be pleased to order some of its officers to 
make trial of it in their practice on a large scale. 

I have the honour to be, 

»Sir, 

-> Your obedient humble servant, 
P. Delavaud, Esq., Thomas Young. 

Jcc. &c. &c. 


Note on the new Sliding Rule. 

The formula represented by the sliding rule is this. 


20 #, 

150 


Log. 


B + Log. II + Log. L - Log. ss Log. Content: 

or otherwise X X E I 294 ss Content. The 
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different lines are therefore laid down from three different loga- 
ritiimic scales, such that the distance from 1 to 2 on the line B is 

OQQ 

to the distance from 1 to 2 on the lines L and C, as — 1- to I, the 

350 


similar distance on the line^H being only -~ 


as great; the sum 


of these distances on the lines B and H amounting to so that 


if B andll were equal, this sum would represent tljeir square, as 
it obviously ought to do, while in other cases it wtflnd approach 


very near to the square of a mean diameter equal to H + 

(B - H). 

The .same result might also be obtained from a table constructed 
according to this formula as from the rule, adding together the 
logarithm of B, 11, and L, that of 294 being previously subtracted 
throughout from the numbers of oge of the former columns, so that 
the third might serve both for L and for C. 


Table for graduating the gliding Rulc» 


lochct 

I.U. 

n. ir. 

in. L.IV.C. 

lii(:hes 

I. B. 

n. 11. 


10.0 


0.000 


22.0i 

||3.830 

16..359 

3.057 



1.012 


.5 

14.S03 

16.825 

3779 

11.0 


1.978 


23.0 

15.761 

17.281 

4.4S't 

.5 


2.900 


..5 

16.695 

17.728f' 

5.199 

12.0 


3.783 


24.0 

17.609 

18.165 

.5.850 

.5 


4.625 


.5 

18..505 

18.093 

6.5.36 

13.0 


5.44,3 


25.0 

19.382 

19.011 

7.159 

.5 


6.225 


.5 

20.242 

19.420 

7.794 

14.0 


6.9S0 


26.0 

21.085 

19.825 

8.417 

.5 


7.709 


.5 

21.913 

20.221 

9.029 

15.0 


8.412 


27.0 

22.724 

20.608 

9.627 

.5 


9.092 


.5 

23.521 

20.990 

10.192 

16.0 

0.000 

^.52 


28.0 


21.3)3 

10.795 

.5 

i..m 

ilboo 


.5 

2.5.072 

21.730 

11.362 

17.0 

2.033 

ll.OOS 


29.0 

25.828 

22.086 

11.922 

.5 

3.892 

11.611 


.5 

26.570 

22.445 

12.469 


s.n.5 

12.193 


SO.O 

jgf'.aoo 

22794 

1.3.008 

#.5 

6.30.? 

12.764 


.5 

mois 

23.1.38 

13.539 

19,0 

7.403 

13.316 


31.0 

28.724 

23.475 

14.060 

.5 

8.591 

13.856 


.5 

29.419 

23.806 

14..574 

20.0 

9.091 

14..381 

0.000 

32.0 

3(yoj 

24.133 

15.079 

•5 

10.763 

14.897 

0.791 

.5 

30.776 

24.455 

15.576 

21.0 

11.810 

15.394 

1..565 

33.0 

31.439 

24.772 

16.066 

.5 

12.832 

15.886 

2.320 

.5 

32«092 

25.083 

16.548 
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■ache* 

1. B. 

If. II. 

III.U1V.C. 

lnch«« 1. B. 

II. H. IfI.L.1V.( 

34.0 

32.736 

25.392 

17.027 

57.0 

33.601 

.5 

33.370 

25.694 

17.517 

.5 

* 33.882 

35.0 

33.995 

25.993 

17.929 

58.0 

34.159 

.5 

34.611 

26.286 

18.412 

.5 

34.435 

36.0 

35.218 

26.577 

18.863 

59.0 

34.7b8 

.5 

35.817 

26.863 

19.300 

.5 

34.979 

37.0 

36.408 

27.145 

19.7.36 

60.0 

35.247 

.5 

36.991 

27.421. 

20.167 

.5 

35.514 

38.0 

37..566 

27.699 

20..592 

61.0 

35.775 

.5 

38.134 

^7.970 

21.012 

.5 

36 010 

39.0 

38.694 

28.238 

21.426 

62.0 

36.299 

.5 

39.248 

28.502 

21.835 

.5 

36.557 

^iO-0 

39.79"4 

28.763 

22.236 

63.0 

36.812 

.5 

40.334 

29.021 

22.6*37 

.5 

37.065 

41.0 

40.866 

29.275 

23.029 

64.0 

37.318 

.5 

41. .393 

29 527 

23.420 

.5 

37.507 

42.0 

41.913 

29.776 

23.H06 

65.0 

37.815 

.5 

42.427 

3o.oa 

24.183 

.5 

38.061 

43.0 

42.935 

30.264 

24.559 

66.0 

38.329 

,5 

43.437 

3 ).504 

24.932 

.5 

38.517 

44.0 

43.9.33 

30.741 

25.296 

a«o 

38.!^S9 

.5 

44.424 

30.975 

25.658 

:5 

39.026 

45 0 

44.909 

31.207 

26.017 

6S.0 

39.263 

.5 



26.371 • 

5 

39.498 

4<i.O 



26.722 

69.0 

39.731 

.5 



27.069 

.5 

39.960 

47.0 



27.412 

70.0 

40.193 

.5 



27.707 

.5 

40.421 

48.0 



28.08.3 

71.0 

40.648 

.5 



fe8.420 

.5 

40.873 

49.0 



28.750 

72.0 

41.096 

.5 



29.075 

.5 

41..319 

50.0 



29.39S 

73.0 

41. .5.39 

.5 



29.717 

.5 

41.758 

51.0 



30.033 

74.0 

41.975 

.5 



30.316 

.5 

42.192 

52.0 



.30.655 

75.0 

42.406 

.5 



30.963 

.5 

42.619 

53.0 



31.267 

.76.0 

42.831 

' .5 



31.568 

.5‘ 

43.066 

54.0 



31.869 

77.0 

43.251 

.5 



,32.162 

.5 

4.3.458 

55.0 



32.455 

78.0 

43.689 

.5 



32.746 

.5 

43.870 

56.0 



33.034 

79.0 

44.073 

.5 


^33.319 

.5 

80.0 

44-276 

44.411 
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The first three lines may begin from any given points ; the fourth 
must be so placed that when B 28 and H 28 are brought together, 
L 30 may stand exactly against C 80. 

Mode of conipiitinr/ the^content of a Cask from the wake. 

The tvake is the drop of tlie bung below the cone touching the cask 
at the head, or half the difiercncc between the bung diameter and 
that of the base of a cone in which the half cask is inscribed, so as 
to touch it exactly at the head. This element may be measured 
without much difficulty by means of a straight rod, with two fixed 
nails, of equal length, projecting from it near one end, and a third 
nail sliding along it, so as to stand over the bung when the former 
two are pressed down upon the stave between the hoops at the 
head, while the distance of its point from the bung is measured by 
a scale, or by a pair of com|^sses. 

The direction of the surface of the staves being given in three 
given points through whic]i it jvisses, we shall only have to as- 
sume that the curvature varies in a uniform ^nner, from its 
greatest magnitude at the bung, to its least magnitude at ttje head, 
in order to obtain a form which must very nearly coincide with the 
whole outline of the staves. The most §onvenient supposition re- 
specting the cuHfe Is that it is of the nature of a parabola, either 
of an order inferior to the common parabola, and at the 

bung, or of a higba’ order , beginning at the head, and meeting its 
companion at the bung in a direction parallel to the axis ; and the 
latter form will be found, on examination, to bo the most applica- 
ble to practical cases, the foriijcr approaching too much to a cone. 

Now in Jill parabolas,* when the ordinate is ax", the distance of 
the tangent from ^ curve, on the axis, or, in other words, the 
wake of the cask, W (ti — 1) ax’* ; since the fluxion of the ordinate 
IS noo?**"* dx, and, as do; is to this, so is the absciss » to the 
sum of the ordinate, and of the distanc^lll question ; and making 

this distance = /e, the ordinate being here we have 

2 2 

^Prhile [n - 1) ax” =: /c; consequently » ~ 1 ir _?1_; or, if 6— A 

b% 
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= (I, n — 1 = 71 = 1 + On the other 

a d d 

hand, for a parabola having its vertex at the head, the wake be- 
comes the ordinate, and — assumes its place, so that n, or rather tw, 

will be 1 + -^ = 1+11 
U 2k 

For the inferior parabola, the diameter of the cask, at the dis- 
tance cr from the middle, is always h — its square 6*— 2a6ji?’‘ 
+ and the content, considering the section as a square. 


hx — 


7i4- 1 


+ 


— I ; but when x ^ JL. ax'^ 

2w 4- 1 2 


= a / _ j z: d, and wc have, for the whole content, 2 _ — 

-1_ Id 1. + — I — i- ) ■= i (6® - -1- bd + — I — d®) 
71+1 2 2u + I 2 J . , 71+ 1 271+1 

^ ^ d 

cz I (b^ ^ JL. bd + ■ ■ d% 

^ 4A- + 3 ^ 

For the superior parabola, the diameter, at the distance x from 
the head, is h + cx — cx”'; c being such, that c may be equal to 

0' / I \vi 

d + 2A, and el — j being = 2A. Then the square of the dia- 
meter will be + 2chx + — 2€hx"^ — 2cea:"*’^* + and 


the content h'x + cA.c* + cV 


— Li- ehx'^+' - ^ 

7/1 +1 7/4 + 2 


ccx 


.m+3 


~ — ; which, for the whol^ngth, becomes 

Ifk^ + l.ckt+JLcH^ — — ? — ch ( l^Y 

^ 2 12 # Tit + 1 \ 2 J 


7 / 4+2 


(Tr+ T 

{d + 2ky - ■„i„ AA - _4— {d + 2k) k+ A»J=S 


7/t + 1 


774+2 


2771 +1 
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iv. Remarks on Professor Struve's Observations to determine the 
Parallax of the fixed Stars, By J. Pond» Esq., Astr. Royal. 

Of the various attempts to discover the parallax of the fixed 
stars, the observations of Professor Struve must be regarded as 
among the best and most judicious, [OAs. Vol. 11. HI.] 

His object is, by means of an excellent transit instrument 
furbished with seven wires, to determine the sum of the parallaxes 
of several fixed stars, differing nearly 12 hours in right ascension 
from each other. 

The results which he obtains seem to verify a remark which I 
have often had occasion to make ; that in proportion as afhy im- 
provement takes place qither iju our instruments or our processes 
the resulting parallax becomes proportionally lt*ss. 

Of fourteen sets of opposite stars thus compared, Mr. Struve 
finds seven, which give the paralldx negative ; this cifCumstancc 
alone should suggest great caution in attributing to the effects of 
parallax the small positive quantities that arc derived from the 
remaining seven. Mr. Struve however is inclined t%assign 0".16 
of space as the parallax of 3* Ursse Minoris, and 0".45 for the 
sum of the paralllAes of a Cygni, and i Ursm Majoris. His 
learned coadjutor, M. Walbcck, who, it appears, has undertaken 
the calculations, is disposed to attribute the greatest portion of 
this parallax to the 'smaller star ; a circumstance so improbable 
requires very strong evidendfe for its support. 

But whatev^ reasonable doubt we may entertain as to* any 
one i^lven result relating to such extremely minute quantities, yet 
the mean of the whole must he admitted to deserve very great 
confidence ; and it is to this view of the subject (omitted by the 
learned author,) that I wish to direct the attention of Astronomers. 

♦ It should be remembered, that in a series of observations, it generally 
happens that lotte results wUl be erroneous by a greater quantity than the 
mean probable error. 
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If we take the mean of the fourteen results as relating generally 
to stars from the 1st to the 4th magnitude, it will appear that the 
mean sum of the parallaxes of two opposite stars is equal to 
0".036 of space, or the parallax of a single star equal to 0".018. 

If any reliance can be placed on these observations, every 
attempt to determine the parallax of these stars in declination 
must be entirely hopeless ; since in this case we can only measure 
the shorter axis of the Ellipse, and the uncertainty of refraction 
must amount, at least, to twenty times the quantity we are in 
search of. 

V. An account of some Parhelia seen at the Cape of Good Hope, 
By the llev. Fearon Fallows, A. M. 

June 21, 1823, 

My dear Sir^ Cape Town. 

If you think tfce following worthy of insertion in any Scientific 
Journal, it is at the Editor s service. 

I am, my dear Sir, 

To Df& T. Young, Yours most truly, 

&c. &c. &c. F. Fallows. 

Wednesday Evening, May 7, 1823. — During my ride this evening 
toward Seai^oint, I was favoured with a most beautiful sight at 
sunset. The sky was delightfully clear not a cloud was visi- 
ble, and the sea horizon remarkably distinct. When the sun's 
lower limb had just dipped the water-edge, immediately several 
parhelia made their appearance, — four on the left hand, and three 
on the right. They assumed the same shape as the real sun, and 
were as bright, but not so large. When the upper limb of the sun 
came in contact with the horizon, it, and the . mdek suns, appeared 
as bright points upon the water edge, and then, in an instant, all 
vanished together. Upon my return home, I made a diagram of 
this phenomenon, as seen at short intervals after each qther, a 
copy of which (in preference to a minute description,) 1 beg here 
to subjoin. 

H R the horiion, 8 the real sun. The remaining figures upotf 
11 R are the mock suns. Bar, 30.2 inches. Ther. 64 inches. 
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The morning of the 8th of May was cloudy, and indicated rain, 
quite contrary to what might have been expected from the clear- 
ness of the preceding evening. 

N, B. On the evening of the 8M, we had a great deal of thunder 
and lightning^ 

Note by Dk. Young. There is every reason to suppose tint 
these parhelia must in reality have been only fragments of coronte, 
formed by the dKTraction of a cloud rising but little above the 
horizon : the absence of colours may easily have depended on the 
absorption of all the light, except the red, in its long passage 
through a hazy atmosphere. I have seen a rainbow at sunrise, 
or ratl^^ a little before sunrise, in which no other colour whatever 
but red was perceptible. 

vi. JSrror in Taylor’is Logariths, 

Cosine of 37^ 29' 2 % for 5503, read 6603. H. J. 
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Art, XVIII.-^MISCELLANEOUS INTELLIGENCE. 

I. Mechanical Science. 

1. Experiment on the tenacity of Iron Wire, hy Colonel Dufour.— 
The extreme economy and facility of cons-truction of wire bridges* 
are circumstances which cannot but tend to introduce them into very 
general hence a knowledge of the strength ot’ iron wire as gene- 
rally prepared by the manufacturers, and the circumstances w hich 
have an influence over it, cannot but possess great interest. The fol- 
lowing experiments by M. Dufour, being inadt with a practical 
view, are, therefore, very valuable’, and have already Assisted in fur* 
nishing data for the c<»nstructiun of two wire bridges across the for- 
lificalion ditch of Geneva. 

The object of the experiments were to determine the absolute 
strength of wires of dilVerent diameters ; their elongation when sus- 
taining a given weight; the effects of a sudden concussion; tlie 
influence of annealing at a red heat, and the effect of a fold, or re- 
turn, or junction of the wire, in determining rupture when in tlicse 
circumstances. 

FoJjr kinds of iron wire were chosen, having the respective diame- 
ters of 1, 2, 3, and 4 millimetres nearly. Six experiments on the 
finest wire, of which the diameter was 0.85, mm. (0.033 of an inch,) 
proved that the strength wr.s independent of tlic length ; that the 
mean absolute force of such a wire was lOfllbs. avoirdupois, the ex- 
tremes being 103.7 and 120; and that when annealed, it sustained 
only 46.3lbs. Ten experiments on the second wire diameter l.J) 
mm. or 0.748 of an inch gave 432.5lbs as the mean weight it could 
sustain, the extremes being 397 and 457; from which it would appear 
that the first wire had a seventh more of strength in proportion to its 
diameter than the second. The second wire, when annealed, sustained 
only 223lbs., which is to its strength when unanncalcd, as 100 to 194. 
The third wire about .118 of an inch ,in diameter, sustained as the 
mean of six experiments 843lbs. : vdmu annealed its strength was to 
that of the unannealed Wire, as 100 to 195. ’riic fourth wire, of a 
diameter of .145 of an inch, supported 17 13lbs. when unanncaled, 
and 889lbs. when annealed, the ratio in the two states being as 100 
to 192. 

From these experiments Colonel Dufour concludes that iron wires 
from 1 to 4 millimetres in diameter, support at least 132lbs. for each 
square millimetre of their section. But according to ex- 

periments on forged bars of iron, it has been ascertained, mat those 
which arc not more than 6 ram. square, do not support more than 
from 88 to lOOlbs. per square millcmelre, ami those which are. larger 
only from 55 to 66ibs., a circumstance which sufficiently proves the 
♦ See Vol. XV. pp. 136—373 of this Journal. 
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advantage of employing iron drawn into wires, rather than forged into 
bars, when the question relates to its tenacity. 

The second object of the experiments Was to ascertain the elonga- 
tion of a wire when submitted to a weight, less than that sufficient to 
break it. The elongation due to the mere rectification of the sinuo- 
sities and curves in the wire itself, was found to be t of the original 
length, when a bundle of fwclvc wires of the second kind before re- 
ferred to and 30 feet long, was charged with a weight of 66*2 libs. 
Another kind of elongation immediately precedes the rupture, and is 
due to a slight diminution of diameter. It may be perceived when 
the wire is charged with two-thirds of the weight, it is capable of sup- 
poiliiig ; and varies between 35 and 57 ten-thousandths of the length, 
when the wire is annealed the elongation is very considerable, and 
about thirteen- hundredths of the total length in all the wires tried. 

The influence of folds, returns, &c., on the tenacity of the wire was 
of great importance considering the object of the experiments : the fol- 
lowing are some of the practical results obtained. When a wire is passed 
round a ring or cylinder, so as to return parallel to itself, and bear a 
force applied to the two extremities nearly double that supported by the 
single wire, it requires that the diameter of the cylinder round which 
it passes should be at least inches. In proportion as the diameter 
is smaller, or the curvature c)f the wire greater, its tenacity diminishes, 
and the wire will constantly break at that place. One or more entire 
revolutions of the wire on the same cylinder must be avoided, because 
the friction resulting from such an aiTaifgcmenl, opposes the equality 
of stress which is required upon each of the several wires constitut- 
ing a bundle. 

After many experiments on the different means of joining wires 
together, experience pointed out as the most efficient, one which 
would perhaps not have been indicated by theory. I'hc method was 
to lay the ends side by side one over the other, and bind them round 
for the space of at Iciist I J- of an inch, by a smaller annealed iron 
wire. Such a junction always resisted the proofs applied, the wires 
constantly giving wsiy at some other place. 

The preceding experiments \tere made with weights gradually ac- 
cumulating, and unaccompanied by any sudden impulse or momen- 
tum, but as in their application to the coiibtructkm of bridges, effects of 
the latter kind, would be continually occurring, further op.'riments 
were made of this nature. The wires were therefore charged with 
about half the entire weight they were able to support, and then other 
weights dropi^ed from different heights into the box containing the 
previo^|pba>ge. The latter force was always estimated by its mo- 
mcntuiii^nd experiment proved that the second wire, for instance, 
charged with half the weight it was just able to bear, could sustain 
without risk a quantity of momentum equivalent to 3000 , the weight 
being given in killograms (2.l207lbs.) and the velocity by the ccnie- 
metres traversed in a second. 



Mechanical Science, 


360 


Other experiments were made with reference to the ctTect of tempe- 
rature on the tenacity of the wire, but for results of this kind, wc refer 
our readers to p. 37t3, voi. xv., of this Journal : the results there stated 
are the same as those quoted with the above. — Bib. Univ. xxiii. 305. 

2. Suspension Bridge of Iron Wire^ at Geneva. — The preceding 
researches have been applied with the greatest success, in the con- 
struction of two bridges across the dry ditches of the fortifications of 
Geneva. The first of these ditches is 33 feet deep and 108 feet 
wide at the site of the bridge ; the second is 22 feet deep and 77 feet 
wide ; they arc separated by what is called the countergard, which is 
about 70 feet wide, and the top of which is level with the surround- 
ing soil. A stone building is erected on the city edge of the first 
ditch, which serves as a point of attachment for the wires, as a gate to 
the city, and also as a station for the persons who have charge of the 
bridge; ; a piece of masonry is erected on the countergard, as a point 
of support for both bridges ; and a third erection of a similar kind, 
serves as an outer gate, and for a support to the end of the outer 
bridge. 3'hc wire used is of the kind called No. 14 in commerce, 
very nearly of the diameter of the second sort referred to in the pre- 
ceding experiments ; it is made up into lengths or bundles, each 
containing 100 wires, and there arc three such collections on 
each side of the bridge. As the line of suspension proceeds uninter- 
ruptedly across both ditches and the intervening bank, the length was 
found too great for one bundle; they were therefore made in 
shorter lengths, terminating at each end with a ring, and were con- 
nected by placing these rings side by side, and passing a strong iron 
bolt through them. Each single wire w'as first stretched by a weight 
of 220lbs., then made up into the bundles of 100 each, which were 
united by iron ties at successive intervals, and the whole rolled round 
with iron wire, which gives to them the appearance of cords. The 
longest of thc.se bundles are 120 feet each, the others were made 
shorter, as being more convenient for the situation they would 
occupy in the line of suspension. From this arrangement it is evident 
that each of the six main lines of susflcnsion may be considered as one 
bundle, though consisting of many parts ; they are made fast at one 
extremity to a plate of iron firmly attached to the stone gate before 
mentioned, then pass over the first ditch, across the stone support oh 
the countergard, over the second ditch, over the second standard, and 
arc finally made fast to iron bars, which being attached to plates, arb 
loaded with masses of stone and buried in the earth. 

From the six principal lines other linos descend consistirt^ each of 
twelve wires only ; these are made fast to the traverses, or pieces ol 
wood which form the bases of the bridges. On tliese are mortised long 
pieces of carpentry, whicJi are bolted together with them, and to which 
are fastened the railings of the bridges, and then other planks are 
fastened across these again, forming the path of the bridge. 

The rapid and complete success of this undertaking, does great 
VoL XVI. 2 B 
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honour to M. Pufour. It was not quite finished at the time when 
M. Pictet wrote his account of it, but would be completed in a few 
days more. It had been planned and executed in the short space 
of six months. Its expense was previously extimated at 1 6,000 
francs, and the cost amounted to within one oi' two hundred francs of 
that sum. This accuracy o£ estimation is not the least merit of ]\I, 
Dufour, the engineer. The expectations with regard to the duration 
of the bridges arc all in their favour; the iron is defended from rust 
by a thick coat of paint, which is to be renewed when required ; the 
wood-work is of select materials, and not being any where in contact 
with the earth is not liable to rot. 

Before constructing the large bridges, a model was made 38 feet 
long, and having only two suspending lines each composed of 12 
wires of *073 of an inch in diameter. The foot-w'ay was constructed 
on 11 wooden traverses, which hung from the suspension lines each 
by only four single wires, two at each end. This bridge was sub- 
mitted to the roughest trials on the part of those persons who were cu- 
rious to examine it, such as leaping, marching, but without the 
least accident or lailure. — Bib. Univ. xxiii. 305. 

3* Hydraulic Experimevts on tJjf Propagation of Waves^ by IM. 
Bidone of Turin, — The folfowing is the translation of an extract 
made by M. llachette, and inserted in the proceedings of the Philo- 
matic Society. Uidonc proposed to compare the results of expe- 
riments on the propagation of waves, those deduced from the 
theory published by M. Poisson, in the M6 moires of the Academy 
181 6. This theory supposed that the waves were produced by a 
solid segment of a given figure slightly immersed in the fluid, and 
which after having allowed time, for the fluid to assume a state of re- 
pose, is suddenly withdrawn in a vertical direction. 

M. Bidone observes, that the body rapidly withdrawn, is followed 
by a column of water which rises above the level, and produces on 
descending, waves which are propagated in the same time with the 
primitive waves. Two causes concur in this elevation of the column 
of vvater, the pressure of the Arnosphere, and the adhesion of the 
fluid particles to each other and to the body immersed. The height, 
the volume, and form of the column, depemd on the figure of the 
ftegment immersed, and principally on the rapidity with which it is 
withdrawn* M. Bidone mentions many examples of raised columns 
of water, obtained by plunging successively a cone, a paraboloide of 
revolution, .a cylinder and hemispheres, but his principal object being 
'to prodtipe i^ndulations due to the cavity of the plunged segment, and 
the mere action of I8*!ftvity, and to approach as nearly as possible to 
the hypothesis of M. Poisson, he has observed the primitive waves 
propagated at the surface of the liquid, at the instant w^hen the re- 
moval, of the body from the water commenced. The time which 
intwvenes before the adhering column of water begins to fall, is more 
or less according to the height and figure of the column* When the 
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immersed body is not withdrawn rapidly, but slowly, the waves 
are not produced, but at the instant when the body is detached from 
the water. 

The duration of the experiments on the primitive waves varied* 
from one to six seconds ; and the result's were found by M. Bidone to. 
accord with the theory of M. Poisson, when such experiments could bo 
made, as satisfied the conditions serving as a foundation for the theory. 
M. Bidone terminates his memoir by remarks on the figure of waves 
obtained by striking the surface of water with prismatic segments, hav- 
ing triangular, square, and elliptical bases; they present phenomena 
similar to those exhibited by apertures, with their edges of the same 
forms. On comparing, for example, the square base of the prismatic 
segment to tlie wave formed by this segment, it was seen that the wave 
had the form of a quadrangle with rounded angles, and that the 
summits of the angles of the square base corresponded to the middle 
of the sides of the quadrangle. 

The first part of the memoir of M. Bidone contains a verification 
of a formula, given M. Eytelwein of Berlin, for calculating the 
velocity of water in a rectilinear canal ; the section of the current 
and its perimeter, and the inclination of the canal taken at the upper 
surface of the water, or at the bdttom «f the canal parallel to that 
surface, being known. The accordance between the velocities ob- 
served and calculated according to the formula is remarkable. 
The difference is at most, oitly a forty-eighth of the first quantity. 

4. On a Phcnometia of Shadows^ by M. Mongcz. — When the sun 
is free from clouds, the shadow of bodies is surrounded by a penum- 
bra, very sensible, though much more obscure than the shadow ; when 
two bodies, each producing a shadow, arc made to approach each 
other, at the moment preceding the contact the shadows advance 
towards each other, and change their form at the point of contact; 
the shadow of a right line thus becomes a curve, and that of a globe 
like the summit of a paraboloid. M. Arago attributes the effect to 
the superposition of the penumbras, accompanying the bodies ; thus 
if the intensity of the penumbras was only half that of the shadow, 
it would be doubled at the instant when the two were superposed, 
and thus produce an obscure part of equal depth with the shadow, 
which being added to it, would alter its form in that place. — 
Univ. xxiii. 323. 

5. On the Vibration of M. P. Savart has published^ ft variety 
of experimental researches into the nature o( the vibrations performod 
by air, both in tubes and also in spaces of irregular form, but bounded 
by solid bodies ; the latter are entirely now, and, with the former, 
.possess groat interest to those who delight in this branch of science. 
We cannot give a better idea of the nature of these results than by 

" 2 B 2 
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q.iioting the conclusion of the memoir of M. Savart. The memoir 
itself is long, and will ])iobahly engage our attention again at a future 
time, in the progress of foreign science. 

It results from these researches that masses of air, limited at every 
point of their extent, or even only at part of their extent, can enter 
into a state of vibration by ct)mmunication, like those which are con- 
taiiled in tubes ; and that when one is in an apartment where a sound 
is produced, one is, as it were, in a large organ*pipe, where the 
sonorous vibrations encountering each other, without doubt, in various 
directions, form centres of vibration and nodal surfaces, of which the 
form and dii'ection vary almost infinitely, according to the form of the 
place where the phenomenon occurs, and according to its extent and 
the position of the different bodies which the vibrations may meet 
with, and which by themselves may, either by acting as vibrating 
bodies or not, influence the position of the vibrating parts and the in- 
tensity of the motion ; for it is almost always observed in the spaces of 
which we speak, that there arc parts of the mass of air often of a very 
small extent where the motion is incomparably stronger than else- 
where. Nevertheless the irregularity in the distribution of the vi- 
brating parts is not observed excej^t in places, furnished, or of an 
irregular form ; for in other places, and especially in long galleries, 
the vibrating zones appear to exist generally and regularly ,*'— dc 
dime, xxlv. 56. 


II. Chemical Science, 

1. Thermo^ieciricRotationj Professor Cumming.— The following 
is an apparatus for the exhibition of thermo-magnetic rotation, in- 
vented by Professor Cumming, and described by him in a letter to the 
Editor of the Annals of Philosophy^ N.S, 
vi. 436, A B platina, B C F D A silver, 
these are made into a parallelogram, 
which is afterwards bent into a semi- 
circular form. F £ is a wire le^ than 
Ih® Tjwiius of the curve, proceeding ho- 
rizontally from the frame, and E is an 
agate cap by which the instrument 
HtAy be, 8us{)ended freely on a point. 

A lamp and magnet being placed op- 
posite to each other are sufficient to 
produce TOtath>t)i but the effect is im- 
proved by adding another magnet at 
90^ from, the iSrst, having its poles in 
^tbe contrary direction, and being connected with it by a bar of soft 
iron pl^ac^ beneath them. With this arrangement the rotation will 
be from right to left, or from left to right, according to the.posilioh of 
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the lamp. The second magnet is placed near F G, having its N end 
upwards. It' tho lamp be beneath B, the rotation is in the direction 
B G A ; but it* it be opposite to F G, the rotation is A GB. The 
a])paratus without the agate cap weighs 4 grains. 


2. Thermo-electric Rotation, — Mr. Marsh, of Woolwich, has also 
constructed a variety of apparatus forlhc exhibition of rotation by 
thermo-electricity. By the directions of Mr. Barlow, he endeavoured 
to make an appai^atus according to the former instructions of Professor 
Gumming, but, failing almost entirely in making it act, he constructed 
stunc according to his own suggestion, which succeeded perfectly. 

Fig. 1, will give an idea of this appa- 

ratus ; tijc double lino represents silver 

wire, the single line platina wire. They pN 

arc soldered together and made into a 
iTCtanglc, having a ring in the lower 
partfor the introduction of the support. 

A line point is attached to the upper part 
of the rectangle, and resting on an agate 
cap on the top of the support, allows of 
free motion. When the pole of a mag- 
net was placed as in the figured, and a> ’ 

lamp applied at D, the instrument im- | r 
mediately moved round until the side i r V ,1 [ 

K came to the flame, and tlien it moved [^3^' 

back again, at last resting at right an- /j 

gles to the lump and magnet. When a jj 71 

second magnet was placed in a similar 

position at D, and then the lamp ap- 

plied either at D or E, rotation began, ^ j 

which was cither in one direction or ^ 

the other, according as the lamp was 

applied to one end or the other, and soon amounted to thirty revo- 
lutions in a minute. 




Compound rectangles were therv made, having four branches, and 
performed extremely well : the length of the rectangle is about two 
inchcs,^ti^c depth an inch, the diameter of the platinum wire of 
an inch, and that of the silver When two rectangles were ar- 
ranged on the poles of a horse-shoe magnet, as in Fig. 2, and the lamp 
applied between them, they continue to revolve as long as the lamp 
remains burning. 

Mr. Barlow has made many experiments with these apparatus, 
and finds them to accord perfectly with the laws he has laid down in 
his Essay on Magnetic Attractions, Some singular a]>pearances of 
motion arc. produced with the compound rectangle, when the mag- 
nclAP polo being considered as stationary, the lamp is applied beneath 
tlji? four , beanebes in succession, but {hey are aU reducible tQ 
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one simple effect, and subject to one general la\v.-^P^e7. Mug. 
Ixii. 32 !• 

3, Thermo-electrk Phenomenon with Iron. — Professor Gumming 
has remarked, that if in the^ compound piece of two wires used to 
produce electro-magnctic effects by heating, one of the pieces be iron, 
and they be heated by a spirit lamp, the deviation, in some cases, 

f radually attains a maximum, then returns through Eero, and nt a red 
eat assumes an opposite direction; resembling in this respect the 
deviations before observed with an alloy oT antimony and bismuth. 
These effects took place when iron was connected with silver, copper, 
gold, Einc, and brass, but not with platina or lead, and has not been 
observed in other cases whore neither of the wires were iron. 

The tabic which we copied in our last Number of the relations of 
the thermo-electric bodies should be corrected, by having galena put 
above bismuth, and silver between zinc and ore of iridium and 
osmium. — Ann. Pkil.^ N. S. vi. 321. 

4. Dohereiner's Enfliometer. — Professor Dobereiner has suggested 
the use of finely divided plalina for the purpose of detecting minute 
portions of oxygen in a gaseous mixty^re, in which hydrogen also is 
present. Its effect is immcdftite ; the moment the substance rises 
above the surface of the mercury in th<^ lube containing the mixture, 
the combination of the oxygen and hydrogen begins, and in a few 
minutes is completed ; and, as Professor f). has stated, it seems capa- 
ble of detecting th<? smallest quantify of oxygen. Its utility in the 
analysis of atmospheric air, and compounds containing oxygen, is 
obvious, provided no combination also takes place between the hy- 
drogen in excess, and the nitrogen (or other gas) that may be present, 
as does in fact happen, according to Dobereiner, when protoxide of 
platinum is so employed. 

Messrs. Daniell and Children mixed 20 measures of atmospheric 
air, with 3/ measures of hydrogen gas, and passed up to the mixture a 
fimall portion of the platina powder, procured by heating the ammonia 
m^rtate to redness, and made intb a ball with precipitated alumina. 

pellcf was healed red by the blowpipe, immedi^|ely before it was 
iiscd^ its size about that of a small pea. The absorption arfiuuntcd 
to 13 measures =r 4.3 oxygen, being^ 0.1 of a measure more than 
the quantity of oxygen in 20 measures of atmospheric air, which may 
probably have arisen from a slight impurity in the hydrogen, or from 
SQjpc mihUte unpcrceived bubbles of air, entangl(?d in the mercury. 

Another mixture of common air and hydrogen, in which the latter 
WtW in considerable excess, was deprived of its oxygen by the pellets, 
and when the absorptitui was complete, 38 measures of the residual 
gas, taken, and a fresh pellet, heated to redness, immediately 
before it was used, parsed up. After standing about a quarter of an 
hour, no absorption had* tafeeli pfate. The tube and the mercury 
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^ were then placed before the fire, till the whole apparatus was too 
hot to be touched with the naked hand. It was then removed from 
the fire, and when cooled to its orit'inal temperature, the mixture 
occupied, as before, exactly 38 measures. The powder of platina 
with hydrogen seems, therefore, to be admirably calculated for 
cudiometrical purposes. Its application is extremely simple and 
easy, it is speedy in its effect, and no cr»or need be apprehended from 
the formation of ammonia, even at considerably elevated temperatures. 
It appears also to be well calculated for ascertaining the purity of 
simple gases, at least as far as regards admixture of atmospheric air. 
The oxygen of a very minute portion of common air, mixed with 
carbonic acid gas, and a little liydrogen, was immediately absorbed, 
on passing up one of the little pellets to the mixture. 

5. On the Action of Platina on Mixtures of Ojcifgen, Hydrogen^ and 
other Gases , — We noticed in our last Number, p. 179, the singular 
experiments made by M. Dobereiner, on the ignition of platinum by a 
jet of hydrogen. Several papers have appeared since then, on the 
same subject, of the matter of which wc purpose giving a very con- 
densed accotint, in the following lines. 

The preparation of platinum observed by Mr. E. Davy, which 
ignites in contact with the vapour of alcohol, is well known. JM. Do- 
bereiner by precipitating a solution of platina by sulphuretted 
hydrogen, and exposing the dry precipitate to the air fora few weeks, 
obtained an oxidized sulpkuret, having similar properties, and further 
ascertained that both these substances enabled the alcohol to attract 
oxygen gas, producing acetic acid and water at the same time with 
the j)hcn()mcna of ignition before referred to. By further experi- 
ments, it was ascertained that neither oxygen nor carbonic acid giis 
was absorbed by these two substances, but that every inflammable 
gas w'as and 100 grains of the protoxide of platinum (Mr. Davy's 
substance,) absorbed from 15 to 20 c. z. of hydrogen gas with igni- 
tion of the substance, and also of the hydrogen, if previously mixed 
with air or oxygen, 'rhe preparation of platinum charged witti hy- 
drogen readily attracts as much toxygen as will combine with the 
hydrogen it contains, so that air being admitted, the oxygen in- 
stantly disappears ; and even ammonia is formed, if there be not enough 
oxygen for the hydrogen in the platina. ’rhe platina immediately 
reduced, loses some of the properties it before possessed, but retains 
the power of determining the combination of hydrogen gas with oxygen 
gas, and with the evolution of so much heat, as, if the experiment be 
made properly, to ignite the platinum. M. Dobereiner immediately 
concluded that the platina obtained by healing the ammonia-murialo 
would have the same effect, and found his expectations confirmed by 
experiment. This experiment was made July 27» 1823. 

M. Dobereiner considers the phenomenon as an electric one, and that 
* Annaks ik 
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tlic hydrogen and platina form a voltaic combination, in which the 
former represents the zinc. Another remarkable result was obtained 
with the oxidized sulphuret of platina* Placed in contact with car- 
bonic oxide, the giis diminished to one half, and became carbonic 
acid ; hence it is decarbonized by the solid substance. In a supple- 
ment to the paper just abstraettid, in which M. Dobcrciner describes 
the mode of making the expcyrinicnt, as wc have slated, by a jet of 
hydrogen, he mentions also, that he had applied it to the construction 
of a new apparatus for procuring fire. 

In a further communication to the public on this subject, M. 
Dobcrciner says, that the energy of hydrogen is so much increased 
by the presence of [)latina in powder, that it will in a few minutes 
completely separate one part of oxygen, from S9 of nitrogen, an 
effect which the strongest electrical spark will not produce. In these 
experiments, platina in powder is mixed with pottcrs’clay, moistened, 
and made into small balls, about as large as a pea, these arc dried 
and then heated to redness, one of these balls, weighing from 2 to 6' 
grains, will convert any quantity of detonating gas into water, and 
may be employed above a thousand times, if dried carefully after 
each operation. —The compound gases, Containing hydrogen, do 
not combine with oxygen, when in contact with piatinu. A jet of 
liydrpgen on the platina, precipitated •by zinc from a solution, nuulo 
it red not, with a crackling noise and sparks ; this powder is a mix- 
ture of platina and its oxide, and converts alcohol, when oxygen is 
present, into acetic acid. NfCkcl prepared from the oxalate, has 
the property of converting oxygen and hydrogen gases slowly into 
water. 

MM. Dulong and Thcnardt, have verified the experiment, of 
the ignition of platina by a jet of hydrogen, and have added some 
other facts on the same subject. They remarked, as M. Dobereiiicr 
had done, that introduced into a mixture ^of oxygen and hydrogen, 
it determined the combination of the gases sometimes with ignition ; 
that the platina, strongly calcined, loses the property of becoming in- 
candescent, but still slowly causes condensation ; that finely-divided 
platina, obtained by other means, of wires, or laminm, had no action 
at common temperatures, but that very thin leaf platina crumpled up 
together acted instantly, although the same leaf rolled round a cylin- 
der of glass, or suspended freely in the gases, had no action^ but the 
leaves, wires, powder and plates,' all acted slowly at temperatures 
between 400® and 572® F. Palladium in thin pieces acted at an 
elevated temperature, as well as platinum of the same thickness. 
Rhodium caqscd the formation of water at about F. Gold and 

silver, in leaf, acted at a temperature somewhat under that of boiling 

jncrcviry, 

♦ files d$ xxlv. 91. Bih. Univ. xxiv. 54. 

t Anmles de C/umie, xxiii, 440. 
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Carbonic oxide and oxygen form carbonic acid ; nitrous gas is 
decomposed by hydrogen at ihc common temperature, by con- 
tact wiih spongy platinum ; and a mixture of olefiant gas, with suf- 
ficient oxygen is changed into water and carbonic acid at 572® F. 

These philosophers then observe that certain metals have the 
property of decomposing ammonia, without absorbing cither of 
its elements, at a temperature at which the ammonia by itself would 
be quite unchanged ; 150 grains of iron wire arc thus suflicient for 
decomposing nearly the whole of a rapid current of ammoniacal 
gas, continued for 8 or 10 hours, whilst thrice as much platina wire 
docs not produce a like effect, even at a much higher temperature. 
These results depend, perhaps, on the same causes which make 
gold and silver effectual in combining oxygen and hydrogen, at 572® 
F., massive platiniuin at 518® F., and spongy platinum at common 
temperatures. Now as iron so well separates the elements of am- 
monia, and scarcely at all effects the combination of hydrogen with 
oxygen, whilst with platinum it is the reverse ; the authors arc induced 
to suppose that some gases tend to combine under the influence of 
metals, and others to separate, the eftect varying with the nature of 
each ; but they refrain from oftcring conjectures until supported by 
experiments. 

^1M, Dulong and Thenard, have also ascertained that spongy 
palladium will inflame hydrogen as platina docs; that iridium in 
the same form became hot and produced water ; that cobalt and 
nickel in masses, cause the gases to combine at about 300® F. ; that 
cold spongy platina formed water and ammonia, with nitrous gas 
and hydrogen ; and acted also on mixed hydrogen and nitrous oxide 
gases. 

Mr. W. Ilerapath* has made experiments on this subject, most 
of which being of a similar nature to some of those already dcs* 
cribed, we omit to specify. His attention was particularly directed 
to the temperature at which the effect first began to take place, and 
he states as the results of bis experiments on this point, that if the 
gases have a temperature of 55®, the platina requires a tempera- 
ture so high as 98® to cause them to»unite. 

Mr. Garden of Oxford Street, has also experimented on this 
subject t, and has found, that the black powder, consisting of iridium 
and osmium, left when crude platina is digested in nitro-niuriatic 
acid, if heated rod hot and then suffered to cool, acts as well as 
spongy platina itself. He also ascertained that a jet of hydrogen 
cooled to 32®; if thrown upon spongy platina cooled also to 32®, 
quickly heated it to whiteness, and became inflamed, a result which 
contradicts Mr. Hcrapath’s statement, and shews that the limit of 
temperature at which spongy platina ceases to act on mixed oxygen 
and hydrogen gas has not yet been attained. 

t Annals PfiU, N* vi. 466, 


* Philosophical Maff. Ixii. 2S6. 
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6. Solar Light and Heat. — Mr. Powel lias been engaged for 
some time in experiments on solar light and heat. He has examined 
the heating power of the prismatic rays, but chiefly with respect to 
the eflects, said to be produced, beyond tlie red end of the spectrum, 
lie has found that such effects arc really produced, hut has accounted 
for their being observed in some cases and not in others, from cer- 
tain differences in the coatmgs of the thermometers employed. He 
has concluded from a number of experiments with different coatings 
that this heating effect is similar in its relation to surfaces to common 
radiant heat, and differs essentially in this respect from the heating 
power within the spectrum. He has made other cxocrimcnts from 
which the nature and origin of this effect, may, with great proba- 
bility, be inferred. The details will soon be made public. — Ann. 
Fkil. N. S. 

7 . Benzoic Acid hi the ripe Fruit of the Clote Tree. — ^'he clove, 
is the flower bud of the Eugenia C<tri/ophiilat(if and the ripe fruit 
used formerly to bo used in medicine under the name of Antophfli. 
In the latter, Mr. VV. Bollacrt has observed crystals of benzoic acid 
lining the cavity between the shell and kernel. 

8. Certahiti/ of Chemkaf Analysis, — We mentioned at page 1C)4, 
the conclusions to which IM. Longchamps had arrived, as the results 
of his experiments on the unceitaiiUy of the means of chemical 
analysis, ut present in the possession of chemists. His exporimentb 
convinced him that no certainty could be obtained. Mr. Philli[)s, who 
has also examined tliis C|uestion, considers the inl’erences ot’M. Long- 
champs as unsupported even by his own Meinoire, and from his own 
experiments is salislicd of their inaccuracy. Some sulphuric acid was 
diluted and divided into eight parts, four of these were precipitated by 
nitrate of baryta, and four by the muriate of baryta \ the precipitates 
were carefully washed and dried, and then weighed, those from the 
nitrate were 128.7 ; 1^28.0 ; 128.3 ; 128,6 grains, mean 128.4: those 
from the muriate, 128.1; 128.7; 128.0; 128.5; mean 12S.325. 
'fhese results are certainly ver/ different to M, Longchamp’s.-— 
iVn/., N.S., vi., 289. 

9 . Correction of bulk of Gases for Temperature. — Some of our 
elementary treatises on chemistry contain an inaccurate mode of 
estimating the change of hulk in a gas, occasioned by variation of 
temperature, 'i’hcy have directed that the bulk of the. gas be divided 
by 480, the quotient multiplied by the number of degrees by which 
the temperature of the gas differs from the temperature to which it 
is to be rc(iuce<J, and the product added, or subtracted, according as 
the actual temperature is below or above that referred to. But as 
the expansion of a giis,’for each degree of Fahrenheit is of hs 
bulk at 32*^ only, and at no other temperature the above rule is not 
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correct, except for cases where gas at 32® is to be estimated at some 
other temperature. Mr. Biggs has pointed out this error in the 
Annals of Philosophy y vi.4l5, and has given the following more cor- 
rect rule. Add the degrees which the gas is above 32® to 480, add 
also the degrees which the required temperature is above 32® to 480, 
then as the first number is to the second, so is the volume of the gas 
to the volume required. Another rule fdr making the correction is, 
to add the number of degrees between 32® and the temperature of 
the gas to 480, divide the volume of the gas by the sum, and multi- 
ply the quotient (vvliich will be the expansion for each degree) by 
the number of degrees between the temperature of the gas, and the 
required temperature; if the latter be greater than the former, add 
the product to the volume of gas, if it be less subtract it, and the 
corrected volume will be given. 

10. Supports for Ignition of Particles by the Blow-pipe. — The 
sappare is a substance recommended by M. de Saussure, for the sup- 
port of minute particles intended to be subjected to the action of the 
l)low-pipe, but is seldom used in consequence of the difficulty of 
making the particle adhere to it. In place of the water, saliva, or 
gum- water, generally used, Mr< Smithson recommends the use of a 
mixture of water and refractory clay ; a‘ little of the moist clay is to 
be taken up on the end of the splinter of sappare, and the particle to 
be heated being touched by it adheres, the wliole is laid aside for a 
few minutes, and is then dry and may be healed. Mr. Smithson also 
recommends small triangles, or slender blips of baked clay in lieu of 
sappare, which is not always to be had. Another more recent pro- 
cess is, to file the very end of a platina wire flat, place the minutest 
portion of the moist clay on it, and then touch ilie particle to be 
heated. In a few moments it is dry, and may be put into the flame 
without flying ofl', unless too much clay has been taken. 

Mr. Smithson points out a remarkable difference between quartz 
and flint before the blow- pipe. (Quartz is almost refractory, but flint 
fuses with facility, swells, and even froths. It is aked whether flint 
dpes not, like piich-stoiic, contain biAimen, which at a certain heat 
tends to tumefy it? — Ann. Phil. N. S. vi. 412. 

11 . Solubility of Substances induced by Tartaric Acte/.— The fol-. 
lowing observations on solubility conferred by tartaric acid, are given 
in a note by M. Rose, in a Memoir on Titanium. “ It is known that 
a solution of peroxide of iron containing tartaric acid, cannot be 
])rccipitated by caustic alkalies, by their carbonates, or succinates ; its 
presence is indicated only by tincture of galls, ferro-prussiate of iron 
and hydro-sulphurels. I thought, therefore, I should obtain an oxide 
of titanium perfectly pure, by mixing tiuiaric acid with a solutioq 
containing the oxides of iron and liianium, and then adding ammonia 
to pi'ecipitatc the oxide of titanium. But I found that many solutions 



380 Miscellaneom Intelligence. 

of oxides containing tartaric acid could not be precipitated by alka- 
lies or their carbonates, though they fell immediately if that acid were 
away. Among these is the oxide of titanium, which is not then 
precipitated by the alkalieg or carbonates ; also alurnine, of which the 
presence cannot be discovered in a solution containing tartaric acid ; 
oxide of manganese, oxide of cerium, yttria, oxide of cobalt, oxide of 
nickel, magnesia, protoxide fof iron, oxide of lead, when the, solution 
contains nitric acid to keep the tartrate from precipitating, oxide of 
copper, and finally oxide of antimony, of which the solutions cuU' 
taining tartaric acid are not prccepitalcd, cither by alkalies or any 
abundance of wafer. 1 have employed this property of oxide of an- 
timony with much success, in the analysis of the salts and ores of that 
metal. Though oxide of bismuth does not possess this property, it 
d(jes not afford a means of separating it exactly from oxide of anti- 
mony. There is scarcely any acid but the tartaric which possesses 
this remarkable property of forming salts with many oxides, which 
c4tinot be precipitated by the alkalies. The phosphoric and arsenic 
acids arc the only ones which in this respect, present any analogy.— 
Jm. de Chim. xxiii. 35G. 

12. On ixvo Nexo Coloured Test Papers , — The following account of 
these test papers is abridged* from flic description given of them by 
M. C. Pagot des Charmes, who has used them for many years with 
advantage in testing for acids and alkalies. 

The first is obtained from the violet pellicle, which covers the root 
of the small radish, (raphanus saiivus oblongus,^ the second from the 
skin of the common red radish (raphanus vulgaris.) The dircciions 
with respect to the small radish, are to scrape offlhe coloured skin with 
a knife, and as it soon changes in the air, to collect them rapidly, 
put them in a piece of clean linen, and compress them, when a clear 
transparent blue fluid will be obtained. This test fluid may be pre- 
served as it is out of the contact of air, or made into a syrup, or laid 
on paper by a brush ; and the paper thus prepared, preserves its fine 
sky-blue colour in contact with the air for any length of time. This 
test is extremely sensible to acidi^ and alkalies. 

The scrapings of the common radish require to be bruised in a 
mortar before pressure ; they do not yield so much juice, but the 
tint is very fine either in the fluid state, or on paper, and the test it 
affords is a very delicatO one. These preparations am recommended 
above litmus, by their being equally sensililc, and yet unaltered 
in the air, and by being readily obtained every where.— Jowr. dcs 
Phys. xOvi* 136. 

13. Oa the Presence of Ammoma in Rust of Iron^ formed in hnfnted 

M. Vauquelin was calfcd tipOn to examine some red spots 
found on a sabre, which was supposed to have been used in the cora- 
Ibission of a murder, the spots being produced by Mood \ a 
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portion of the red matter was introduced into a glass tube, closed at 
ono end and lieated, the other being occupied by a strip of litimus 
paper, reddened by an acid ; a ycUow vapour rose, from the sub- 
stance which changed the red colour of the paper to blue. 

A second experiment was made with the matter of some red spots 
found on a knife which was supposed i(\ have been put to the same 
use as the sabre, being found in the house where a murder had been 
committed, and exactlyiJthe same results were obtained. 

'rhesc facts tended to strengthen llie suspicions previously raised ; 
but although a medical man did not hesitate to assert that the spots 
wore actually blood, yet they resembled rust nuich more than blood. 
The experiment was therefore repeated with common rust from a 
piece of iron found by accident in the judge's cabinet ; this rust gave 
exactly the same result as the former, and the suspicions before ex- 
isting were of course destroyed. 

The fact proves that rust formed within houses is capable of ab- 
sorbing and strongly retaining the ammoniacal vapours there de- 
veloped. It also absorbs animal vapours, for in all these experi- 
ments vestiges of a brown oil were constantly observed on the sur- 
face of the tube. 

M. Laugier has confirmed this result >vith rust found in his labpra- 
tory,and has further observed the development ultimately of sul- 
phuric acid in the experiment. — Amu dt Ckim. xxiv. 99. 

14. JVew Carbureited Hydrogen M. Clement states as in- 

formation which he had received directly from Mr. Dalton, that the 
latter chemist had found a new carburetted hydrogen gas in oil gas. 
This new gas contains twice as much carbon as olehant gas, and has 
been named by Mr. Dalton super^olefiaut gas. There is a great 
quantity of it in oil gas. 

In reference to this subject wc may refer our readers to a paper in 
the Annals of Thilosophy^ N,S, iii. 37# where a gas of the saiwe che- 
mical composition as uletiantgas, but of twice its density, is, from the 
experiments of Dr. Henry, inferred^ existing in oil gas. 

1 5. On Titanium^ by M. Rose.— Oxide of titanium was obtained 
pure by fusing powdered rtuilite with thrice its weight of carbonate 
of potash, dissolving the compound in muriatic acid, precipitating 
by caustic ammonia, digesting the precipitate for a certain time with 
hydro-sulphuret of ammonia, and then digesting the solid matter left 
in weak muriatic acid, which leaves the oxide of titanum pure. In 
this way only as yet can the iron be removed. The pure oxide re- 
mains perfectly while when healed and cooled, and is then untoucited 
by acids ; fused with carbonate of , potash, and then treated with mu- 
riatic acid, it sometimes gelatinizes, though not so strongly as silica. 
It becomes red by touching moistened licmusj and with alkalies 
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acts precisely as an acid. It has therefore been called by Mi Rose, 
titanic acid. 

Titanates, When fused with carbonate of potash in excess, two sub- 
stances arc obtained in the crucible ; the upper is the excess of carbo- 
nate, tlie lower the neutral titanatc of potash. In neutral titanate thus 
prepared, the oxygen of the acid is to that of the base as 2 to 1, and 
as titanic acid was found by*calculation from experiments on the sul- 
phuret of titanum, to contain 33.95 per cenU of oxygen, its capacity 
of saturation was considered consequently as being 

These neutral titanates are decomposed by water, which 'vt moveS 
part of the potash, and leaves insoluble acid titanates. The acid li- 
tanate of soda contained titanic acid 83.15 
Soda « . 1(>.85 


100 . 

acted on by mmialic acid, a further portion of soda was removed 
leaving a salt composctl of titanic acid 96‘.38 
Soda . . 3.6*2 

100 ~ 

The acid titanate of potash gave tituf ic acid 82.33 

' Potash . ,17-77 

looT 

There are no salts with base of titanic acid ; those compounds which 
have been taken for sucIj, resulted from the presence of alkali in the 
titanic acid ; but when the acivl titanatc of potash is dissolved in mu- 
riatic acid and diluted, precipitates may be obtained by adding the 
sulphuric, arsenic, phosphoric, oxalic, and tartaric acids, winch arc 
binary compounds of these acids with titanic acid. The compound 
with sulphuric acid when heated, yields pure titanic acid ; when mo- 
derately dried, it strongly attracts moisture from the atmosphere. It 
contains Titanic-acid . . 76,67 

Sulphuric acid . 7-67 

Water .r, . , . 15.66 

T^OO. 

The compound with oxalic acid contains 

Titanic acid . * 74.10 
Oxalic acid . . 10.40 

Water .... 15.50 

. . 100.00 

Sulphurct of Rose did not succeed in reducing tita- 

nium ; but by passing the vapour of sulphoret of carbon over it at a 
very intense heat, succeeded after many trials in forming an uniform 
and perfect sulphuret* It was of a deep gt*cen colour, and* on the 
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sUgWest touch with a hard body, exhibited a strong metallic lustre, 
similar to that of yellow copper. Heated with access of air it burnt, 

producing sulphurous acid and leaving titanic acid. Nitric acid 

converted it into titanic acid, liberating sulphur. When analyzed by 
combustion it gave as its elements 

Titamim . . .*49.17 

Sulphur . . . 50.83 

10.000 

and for the elements of titanic acid 

Titanuni . . . ()6’.05 

Oxygen . . . 33.95 

Too.oo. 

As a test that the degree of oxidation in titanic acid corresponds 
with that of the sulphuration in the sulpliurel, a portion of the latter 
was boiled in solution of caustic potash ; the sulphurct was soon de- 
composed, and titanate of potash was deposited ; and the liquor being 
acted on by muriatic acid, gave sulphuretted hydrogen without any 
deposition of sulphur. — Aim. ik xxiii. 353. 

• 

1(). Cadmium from Zinc Works. — Mr. Herapath formerly stated the 
presence of cadmium in the zinc works of Bristol, (see vol. xiii, p. 
427.) Hcfindithat if the powder there referred to be introduced 
into an iron bottle and tube similar to that used for obtaining oxygen 
from manganese, a piece of paper pushed down upon it, and the ap- 
paratus placed above the neck in any furnace or tire-placc, where a 
bright red heat can be produced; the cadmium will be found in the 
cold part of the tube, or resting on the charred paper, if a larger 
quantity has sublimed than can support itself. It now exists in small 

S lobules, and may bo obtained in a button, in the way formerly 
escribed. It is requisite that paper or some substance be introduced 
to remove the oxygen of the atmosphere in the bottle. After this 
process the powder still contains cejmiura, which may be separated 
by solution in muriatic acid, and precipitation by zinc; iron and 
cadmium precipitate and the mixture distilled as before furnishes move 
cadmium. 

The sulphuret is proposed as a pigment nearly equalling in beauty 
the chromate of lead. — Phil, Mag, Ixii. l67. 

IT 17 . Alloy of Zinc and Iron — ^This alloy was collected by M. Hcra- 
path in a zinc manufactory at Bristol. It lined the tube leading 
from the retmt. It was hard and brittle, the fracture shewing broad 
facets like zinc, but of a duller grey colour, with surfaces more rough 
and granular. Its specific gravity 7*172. It was composeil of 92 , 6 ' 
zinc, and 7»4 iron per cent.— P/«7. Mag. Ixii. 16'8. 
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Muriates of Barytay Sironitay and Lime. — Mr, Phillips has 
cx ami nod the various statements given of the composition of the salt 
sometimes called chloride of barium, and sometimes muriate of baryta. 
Although the relative proportions of chlorine and barium existing in 
it us a chloride, and of muriatic acid and baryta afforded by it when 
considered as a muriate, hayc been ascertained with considerable pre- 
cision, yet the accurate proportions of the crystallized salt have not 
been stated. Mr. Phillips, on a careful comparison of the various 
analysis that have been made, stales its composition to be as a 
chloride, 

1 atom chloride barium 106' Chlorine • . . • 2t).03 

2 water . . . , 18 or Barium .... 56.45 

Water 14. 5 ‘2 


124 

or as a muriate, 

1 atom mur. barytes . 115 

1 water . , . . 9 


100.00 

Muriatic acid . 25). 81 

or Barytes .... 6*2.90 

Water 7-26 


124 


^ 100.00 
The equivalent numbers of crystallized muriate of stronlia are 
1 atom chloride stront. 36 + 44=80 
(J water 9x6. q;; 54 


134 

or 1 atom mur. strontia 37+52 

5 water 9X o 

134 

The equivalent numbers of crystallized muriate of lime are 
1 atom chloride of calcium . . 36 + 20 = 56 

6 water 9 x 6 = 54 


100 

or 1 atom mur. lime .. 37 + 28 = 65 
5 water .... 9 x 5 r=i A>5 

1 10— /f/m. Phil. N.S. vi. 339. 

19* Oft a Quadruple Sa//.— Whilst separating cadmium from t lie 
metals which always accompany it, M. Tassaert had occasion to 
observe the formation of a singular salt. The ore of zinc had been 
dissolved in sulphuric acid and ammonia added, but not to neutraliza- 
tion ; a plate of zinc was tJien added, which, after some time, was 
found covered with colourless transparent crystals. These, separated 
and examined, were found to contain ammonia, sulphuric acid, oxide 
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of iron, oxide of ainc, and water : when analyzed, the following pro- 
portions were obtained : — 


Water of crystallization 30.£)0 

Sulphate of iron • 3.1() 

Sulphate of zinc • 39.00 

Sulphate of ammonia 26'.94 


100.00 

The water of crystallization surpasses the quantity which would be 
required by the sulphates separately, and this fact is adduced by AJ. 
Tassaert, as an argument in favour of the whole being the result of 
chemical combination, and not a mere mixture .-— de Chirn. xxiv. 
100 . 

20. Pyrophorus from Tartrate of Lead. — Dr. Gobel, whilst work- 
ing with the tartrate of lead, remarked that when heated in a glass 
tube, a very perfect and beautiful pyrophorus was produced. When 
some of the dark-brown mass thus formed was shaken out into the air 
it immediately inflamed, and briljiant globules of lead covered the 
ignited surface ; some of these changing> by degrees into litharge, 
offered a very beautiful appearance. The ignition continues much 
longer than with other pyrophori, which circumstance, with the faci- 
lity of preparation, may make it a convenient means of obtaining fire. 

The inflammation of these substances, as Dr. Gobel remarks, hits 
been attributed principally to the presence of potassium, but this sub- 
stance affords a new proof that other metallic compounds arc sus- 
ceptible of spontaneous inflammation on the accession of air. 

2J. On a Green Pigment . — preparation of a beautiful green 
colour is described in our last volume, at p. 309 ; but an easier pro- 
cess for the production of the same colour having been given by Dr. 
Liebig, wc insert it beneath. A given weight of verdigris is to be 
dissolved by heat in a copper vessel ip a sufficient quantity of pure 
vinegar, and then an aqueous solution of an equal quantity of white 
arsenic added ; generally a dull green precipitate falls, which must be 
redissolved by adding more vinegar. The mixture is then to be 
boiled, and after some time a crystalline precipitate appears, of the 
finest green colour, which, separated, washed, and dried, is the sub- 
stance in question. If the liquor still contains copper, arsenic is 
again to be added ; or if it contains an excess of arsenic, the prepara- 
tion of copper must be added, and the process carried on as before. 
Sonietimes the liquor contains an excess of acetic acid, and may then 
be employed to dissolve verdigris, as at first. 

Thus prepared, the colour has a bluish tint, but it may be ob- 
tained of a deeper and more yellow tint, yet with the same bril^ 
likncy and beauty ; for this purpose a pound of common pearlash is 
Vot. XVI. ^ *^20^ 
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to be dissolved in a convenient quantity of water, ten pounds of the 
colour obtained as above added to it, and the whole heated over a 
moderate fire ; the colour will soon change and take the tint required. 
If boiled too long, the colour approaches that of Schcelc’s green, but 
always surpasses it. The 'alkaline liquor remaining may be used in 
the preparation of Schcck's green.— rfe Qhim. xxiii. 412. 

22. Peculiar Effects of burning on Lmestofic or Chalk, — M. Vicat, 
of whose excellent work on Cements and Mortars wc gave a short 
account, vol. x. p. 407, has lately obtained some singular results in 
the burning of lime. Many years since be observed, whilst burning 
pure lime with charcoal and coal in a small furnace, that if the 
fragments of lime on passing through the furnace into the ash-pit, 
were again put in with fresh fuel, and this many times successively, a 
lime was obtained incapable of slaking, but which, broken up and 
made into a paste, had the remarkable character of setting urultr 
water. 

It is an old opinion among lime-burners that limestone which has 
cooled before it has been completely burnt, cannot by any quantity 
of fuel be converted into quick bme, and M. Vicat considers this 

S inion as supported by Uie expmmcnt above. Jt appears to result, 

. Vicat says, that ])urc calcareous matter, as chalk or marble for 
instance, may be brought by fire into an intermediate state, being 
neither lime nor a carbonate, and that in this state it has the pro- 
perty, when pulverised and made into a paste, of setting under water. 

Chalk converted into lime, and slaked in the usual way, yields 
a hydrate, which, made into a paste, will not harden in water ; 
btit the same lime left to fall into powder by long exposure to the 
air, and then made into a slitf paste with water, will solidify very 
sensibly after immersion. The action of the air here occasions the 
formation of a compound analogous to that afibrdetl by imperfectly 
burnt chalk, being like that, neither completely lime or completely 
carbonate ; and it enjoys the same hydraulic properties. 

Ten equal portions of fiiujy-powdcretl chalk were taken, and a 
plate of cast iron being heated red hot, they were placed upon it ; 
one portion was allowed to remam three minutes, another six, a 
third nine, and so on, and during the time they remained on the plalc 
they were continually stirred, that all parte might be equally cal- 
cined. These portions were mixed up, with a small quantity of 
water, into pastes of equal consistency, no signs of slaking were ob- 
served ; th6 first portions gave the ordinary odour of moistened chalk, 
the latter portions gave the alkaline odour belonging to lime, and were 
decidedly alkaline. After twenty-four hours of immersion m water 
all the numbers, except the had set, as hydraulic lime would 
have done, hnd became harder daily, whilst the first remained soft. 
When, after some time, the comparative hardness of the secemd and 
th% tenth welts tried, no appaivnt difference CouW be perceived. 
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li^iawlng these substances as mixtures, ia various proportions of 
lime and carbonate of lime, M. Vicat thought it probable they 
might be imitated, but no mixture made by adding lime and carbo- 
nate of lime, to each other, gave the least signs of solidification 
under water. 

Very analogous results to these were cfbtaincd by Raucourt 
de Charleville ; but the most remarkable eflect was observed when 
the fuel used was charcoal. He had prepared a mixture of pure 
lime and clay, which, when dry was broken into small pieces, and 
burnt, either on a heated plate or in a furnace, all the results 
furnished hydraulic lime, except those which had been burnt in 
contact with charcoal, Hence, observes M. Vicat, the contact of 
the charcoal had deranged the action which occurs between limo 
and clay in the ordinary mode of burning, and presents a pheno- 
menon very difficult to explain. At first, it might be supposed that 
the iron required per-oxidation, before it would combine with the 
lime, and that the charcoal prevented this ; but the experiments of 
M. Bcrthicr prove that the iron is nearly passive in tlmse and 
similar cases. — Ann. de Chim. xxiii. 424. 

In addition to these experiments, » it may be remarked, that Sf, 
Clement, whilst stating the occurrence of h substance in France fit 
for the fabrication of Roman cement, and which was discovered by 
M, Minard, gives an opinion formed by M. Minard, from many ex- 
periments, that Roman cement owes its quality to a sub-carbonate 
of lime, produced by the action of fire on the natural carbonate/’— 
Ann. de Chim. xxiv. 106. 

23. New vegetable principle^ Dalhine.’^^l. Payen has discovered 
a new substance in the bulbs of the Dalhia, which has been called 
dalhine and besides it, an uncrystallizable sugar, aroma, a volatile, 
and a fixed oil, albumen, silica, and several calcareous salts. 

To extract the dalhbwi the pulp of the bulbs is to be diffused in 
its weight of water, filtered through cloth, the liquid mixed with one 
twentieth its weight of common chalk,*boilc(l for half an hour, and 
filtered. The residuum of the bulbs is then to be pressed, the solutions 
united and evaporated to three fourths of their volume ; 4 per cent 
of animal charcoal must then be %dded, and the whole clarified by 
the white of an egg. The liquor filtered and evaporated, until a 
film form ^ on the surface, deposits dalhine on cooling. All the 
washings are to bte treated in the same way and thus 4 per cent of 
dathine, will be obtained from the bulbs. 

This substance when pure, is white, inodorous, pulverulent, tastc- 
bf a specific gravity 1.356, more soluble in hot, than in cold 
water, riot soluble in alcohol, but precipitated by it from aqueous 
splution$. Potash dissolves it, ammonia does not, sulphuric acid con- 
vciTts it U)it6 m unicrystallizable sugar more sweet than HxsA pf starch. 

2 C2 
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This substance has some analogy with starch, ihuline, gelatine, 
&c., but (litfers from them in forming a granulated mass when its 
aqueous solution is evaporated, by its '^specific gravity, and other 
qualities .*— de Chimie^ xxiv. 209. 


III. Natural History. 

1. Amides Microscopical Professor Amici, of Mo- 

dena, has published the results of his microscopical observations on 
various plants, in the Proceedings of the Italian Society of Sciences at 
Modena, We have only seen an account of these researches in the 
Bibliotheqtie UniverscUej xxiii., and have made the following abstracts 
from it. The work of Amici is illustrated by several large plates, of 
the accuracy of which, and also of the descriptions, his abilities anti 
means are securities. 

Circulation of the Sap in Vegetables, CauUn€afragtlis,-^Co\ \\^mi 
discovered the motion of the sap in plants, and among others in an 
aquatic plant of which he has not given the name, but only an im- 
perfect figure ; it proved to be thlk of which Wildenow made a genera 
utidcr the name of CauUnea. Some time since Amici observed and 
described u similar phenomenon, in the chara vulgaris: the circulation 
Was seen in the vessels of this plant, always in the same direction, and 
was supposed to be caused by small crowns of green particles lining 
the internal membrane of the tube. 

A transverse section of the CuMlinca^ viewed by powers of 60 and 
150, appeared as a polygon of 8 rays, each formed by a range of 
circular bodies ; the centre was occupied by a large tube, surrounded 
by a bundle of smaller tubes parallel to each other, and in which 
were diaphragms at a considerable distance one trom another. These 
vessels contained only air, which escaped in bubbles, when they were 
cut under water ; all the other apertures in the section, are those 
of the vessels which conduct the sap, and which also have dia- 
phragms, more or less distaflt fronx. each other. No proper tracbffi 
or porous tube was discovered. 

Each cavity of the Cauiinea formed a particular vessel, in which 
the liquid moved, independent of flie circulation in the neighbouring 
vessel, and in a manner analogous to the movements before observed 
in the vessels of the Chara, The fluid contains visible concretions 
which moving with it indicate its course, and the velocity of its 
motion in different parts. I’hcse particles are globular, of the same 
size in the same vessel, but varying in diftereiit parts of the plant. 
The motion is as follows 'globulins ascend on the one side of the 
tube containing them and the liquid until they rci^h a diaphragrtr, 
when they move horizontally to the qpposite^ side, and descend, 
until coming to a diaphragm beneath, th^ move horizontally in the 
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opposite direction to the first hori2ontal motion, and again ascend 
as before* This effect continues as long as the plant is alive. All 
the globules are not in contact with the surface of the tube ; those 
which are at some little distance, circulate as well as the others, 
but less rapidly; and their motions were slower, as they were 
nearer to a plane, which may bo supposed to pass through the 
tube, and separate the two currents. Sometimes the globules dis- 
placed each other, at other times they passed from the one side to 
the other, before they reached the diaphragm. The directions of the 
motion in two parallel and contiguous vessels appeared to have i\o 
relation to each other. 'Fhe rapidity is variable, according to the 
size and length of the canal, and the degree of injury it may have 
suffered in preparing it, a complete circulation has been observed in 
a vessel ^ of a line, in length, in 30'', this velocity is not more than 
a third of that observed in the chara rufgaris. It is to be remarked 
that when the plant is cut, to submit it to observation, the circulation 
is suspended for a time and requires some hours to be renewed. 

The circulation of the sap takes place in the cellular tissue as 
well as in the vessels, the globules move along the surface of the 
cell, changing their direction when they arrive at the angles of the 
polygons. Sometimes a mass of globules collect in the centre and 
rotate with a motion common to the whole. Observations on the 
leaves arc more delicate, than those on the stalks of the plants, they 
require to be made whilst the leaf is attached to the plant, and the 
light must be thrown from above, as for opaque objects. 

Thus each vessel presents two currents, one ascending, the other 
descending, which are not separated by any division : the interior 
is studded with small crowns, composed of particles which are very 
difficult to discover, because of their tenuity and transparency, and the 
nature of the motion shews it to arise from the surface of the tube, and 
precisely from those points occupied by the crowns, for there may be 
observed the maximum of the velocity with which the globules move. 

M. Amici docs not state that no liquid passes from one cavity to 
another, he is indeed convinced of the contrary ; but the transfusion 
takes place through invisible aperture^, through which the globules 
cannot pass. He has remarked two varieties of limpid fluid in the 
Cattlineay one white and one red, contained in different vessels, though 
of the same form. Ho attributes the distinct green colour of the 
plant, to globules very green themselves, floating in the fluid ; they 
arc greener towards the exterior of the plant, than in the interior. 
There is this difference between the Chara and the Caulinea, that in 
the first the globules are white, and the particles of the small crowns 
green> the lalhjr colour the plant ; but in the second, the globules are 
green, and the crowns yellow. Oil and alcohol do not alter the 
^form of the globules of the Caulineabnt discolour them entirely. 

CharaJlexilU. The organization of this plant is exceedingly sim- 
plCf a ^ctioB of the footl^the trunk, the branches, or the leaves, pre^ 
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sents but a single circular aperture belonging to a tube transparent 
as glass, and furnished in the interior \ritb small crowns of green 
particles as in the Chara vulgaris. This tube contains a colourless 
liquor and white globules of various dimensions, some of them hir 
surpassing, in size, the green globules adhering to the surface. These 
appearances are easily perceived, without any preparation of the 
plant, and with a comn|on microscope. This plant has flowers, 
in the organs of which the circulation of the sap may be per- 
ceived in all their stages. The regular order preserved in the 
tubes by the two scries of crowns, those of the ascending, and those 
of the descending, side is very remarkable and evident. Ihe 
circulations in fte vessels arc independent of each other, so that 
if one is injured, the others still preserve their functions. 

Of the Fallen, Tho principal object of M. Amici, under this 
head, is to describe a phenomenon, which he is anxious should be 
verified by other naturalists, but he forewarns them that a linear 
power of 300 is necessary for its observation ; the drawing he has 
himself given was from a specimen magnified 1000 times. Tlie 
Pollen was from the Portnlaca oleracia. Tho figure represents a 
globe, 52i inches in diameter, attached laterally to a curved tube, 
which descends vertically } between the tube and the globe and in 
contact with both is the superior extremity of a hair of the stigma, 
which forms also a transparent tube, filled with small corpusculcs 
circulating slowly in it. On first observing it the author remiu*ked 
nothing particular, but on a sudden yie globe opened, and a tubular 
tail extended from it, which passing above the extremity of the 
hair of the stigma returned beneath it, thus applying itself to it 
find doubling its diameter; the membrane forming this tube was 
very transparent. This tube was filled with globules, which after 
circulating through it, passed into the globe of pollen, which itself 
was full of corpusculcs in motion^ and iVesh globules supplied their 
places from it. I'he same kind of motion was observed in the 
vessels of the stigma. This phenomenon continued for three hours, 
after which time the corpusculcs disappeared from the tube. INI. 
Amici could not ikctde whellj|er they had returned to the globe, or 
entered the cells o| the stigma, or been otherwise disposed of. 

It is necessary to an observation of this kind, that the fiow'er be 
gathered a short time before it fades, the interior pistil separated and 
placed under< the microscope \ the most favourable light is that of 
the sun : if then tho globules of pollen already adhering to the ex- 
tremities of the hairs of the stigma, be placed at the focus of distinct 
vision, and all iuimidity excluded, they will appear perfectly spheri- 
cal, but shortly they will be seen to explode and develop the tubc- 
Tike tail, and the phenomena will appear as above described. ' The 
effect takes place more readily as the weather is warmer. The flower^ 
gathered aboitt eight A.M., preserves for nearly three hours the power 
of exhiUtiag this ptatiomenuu.'^ M. considers tho globules 
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which he saw circulating in the tail, as the same as those which other 
observers have remarked as a little cloud, when a globe of pollen has 
been brokeiu 

The pollen of the flower of the cucurbiia pepo^ arc globes, which 
when moistened presented, at different points of their surface, very 
transparent vesicles, at the summit of which were adapted small 
opaque covers with a projecting spine iij the middle; this cover ap- 
pears to act as a valve whilst the vesicle is within the globules. If 
the pollen be dipped in alcohol, before being placed in water 
they do not break, and the phenomena of the vesicles arc belter 
observed. 

*l'hc pollen of the cichorlum inlyhm 'is of a r^ular dodecaedral 
form, with pentagonal faces ; put on to water it bursts at one of the 
faces and throws a liquid to a distance twice its own diameter, some 
of the other faces swell and produce vesicles, analogous to those 
before mentioned, but without the operculum. 

On the Epidermis, The epidermis of the leaves of a great number 
of plants examined by 1\L Amici, is a tissue formed of a layer of 
cells, indejiciulont of those of the parenchyma which are covered by 
it. It is wliite, transparent, and may be removed without laceration 
of the subjacent parenchymatous layers, of which each has its par- 
ticular membrane, which adheres only by contact to the epidermis. 

M, Amici refutes the opinion of those who affirm the common 
nature of these two substances, by pointing out that in many cases 
{dianthus caryophyllus for onq.) the cells of the epidermis are quadri- 
lateral, whilst those of the parenchyma are cylindrical tubes, of vari- 
ous lengths, perpendicular to the plan of the epidermis. But these 
vary in different plants, and are sometimes very singular. The dif- 
ference in the figures of these cells may readily be seen without re- 
moving the epidermis, by only changing the focus of the microscope 
by a quantity equal to the thickness of the epidermis; they are thus 
presented alternately to the eye, and their want of correspondence 
made evident. The spaces which the varied dispositions of the pa- 
renchyma produces are filled with air ; and they correspond with 
areas of an oval form in the epidermis, in the , centre of which may 
bo observed apeilures, sometimes open and sometimes closed. In 
leaves of the ranunculus repens and ruta graveolcns^ the organ ter- 
minated by these orifices is a small bag or purse, which is opened or 
closed by a sphincter according to circumstances, not merely spon- 
taneously in the living plant, but at the will of the observer. They 
are generally opeti in sun light, closed in darkness ; large when the 
leaf is dryf narrow when it is moistened. In the ruia graveokns^ 
when the pores are open, the pai’cnchyma composed of small green 
tubes may be seen, when closed the green disappears, and the ori- 
fices take an ash colour. 

With regard to the functions of those pores, it is concluded, that 
nCt’)ntended :for absorption of water, because they close 
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when moistened, and open to light and dry air; because roots and 
|>lants living under water have them not, floating leaves have them 
only on their upper surface ; and because (with reference to rain and 
dew) they are more abundant on the under surface of leaves, than on 
the upper. That they arc not intended for evaporation is assumed, 
because the plant being separated from the root they close, although 
evaporation still goes on. That they arc not excretory organs, ap- 
pears from their corresponefing with cavities containing neither fluid 
nor solid matter. It is therefore concluded that they are intended 
for the passage of air, but whether for its entrance or exit is diflic ult 
to determine. At night when the large pores of the epidermis are 
closed, the leaves ibsorb the carbonic acid dissolved in the dew, whilst 
by day when they are open, the same loaves decompose the gas ; 
hence, perhaps, they may be destined, M. Amici thinks, to the emis- 
sion of the oxygen gas resulting from this decomposition ; an opinion 
favoured by the remark of M. Do Candolle, that the corolla which 
has no pores produces no oxygen. 

J^odeof Union inthevegetabieStmeture. — It has been a question whe- 
ther the vessels of plants are all constructed of one continuous and single 
membrane, or whether each vessel has a complete membrane of its 
own. M. Amici in exaptining this point has not only ascertained the 
latter to be the case, and shewa that the membrane between two 
vessels is in consequence always double, as well at the diaphragms 
as at the sides ; ‘but has shewn that they frequently arc really sepa- 
rated, having curved surfaces and space;^ between them : these inter- 
vals never contain any thing but air, and they put the existence 
of the vasa revchentia of Hedwig, and the meatus inlercellulares of 
Link beyond doubt. 

On the Air Vessels of Plants. — M. Amici considers every vessel 
or vacuity whatever may be its form, tubular or cellular, in which the 
microscope discovers orifjces, or o|)cnings more or less long, as air 
vessels. This class comprehends the spiral vessels, the false trachae, 
the porous tubes, the vessels with false partitions, those with small 
crowns, those with false cells, and a great variety of others. A recent 
section of a plant shews these vessels empty and dry, and very dis- 
tinct from the fibro^ vessels, Ind the cells containing their re- 
spective juices; and if the section be put under water, air is seen to 
issue from them. 

There are cases when the clastic fluid in these vessels cannot have 
been obtained from the atmosphere, as in the cnuUnmf’i^giliSf which 
grovys under >vater. The author thinks it possible that the small 
crowns discovered in the interior of the sap vessels^ may^ perhaps^ 
be the organs by which the air is ui these oases separated from the 
water. , 

It is a constant law,^ in the general system of vessels, that those 
which are fibrops surround t^ose^ which are aeriform. In lignocms 
pknls mtuis other ch«BneU ^f^o intjeieeUalor piuii. 
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sflLgied fouiid in the herbaceous plants, these are the medullary rays of 
which an example is offered by the hemp, which may be seen by 
three sections, one transverse, one down the axis of the plant, and a 
third parellel to it, but on one side. The asclapias syriaca offers a 
similar structure. 

M. Amici believes that in all vegetables, water and their own fluids 
pass into the vessels through pores in. their respective membranes, 
which the eye cannot discover, but which many facts prove to ex- 
ist. He aflirms the integrity of the vessels during the whole exist- 
ence of the plant, and denies any change in their nature. As to the 
question whether the spirals of trachse are thepselves tubular, and 
conduct sap, he thinks it undeterminable until toe optical means we 
possess, are such as to develop the structure of the vegetable mem- 
brane, for the dimensions of (he spiral of the trachjc does not exceed 
the thickness of the membrane of the other tubes, in which as yet no 
one has found vessels containing fluids. 

2. Dry Rot. We have been favoured by Mr. Baker of Hamp- 
stead, with some valuable observations on the above subject, which 
want of room prevents our publishing in detail. He adduces a 
number of instances, in whicb^ the following application effectually 
prevented the diseuse, and cured it where it had made considerable 
ravages. 

1 ake two ounces of white arsenic in powder, di?:solve it by boi^- 
ng in one gallon of soft water ; if boiled in an iron or tinned vessel, 
add half an ounce of copper filings, but if in an untinned copper vessel 
the filings arc not necessary ; to a quart of size and half a pound of 
common tar, add a small quantity of fresh-slacked stone-lime, sifted 
pretty fine, beat them well into a paste, which should be then nicely 
dissolved with the above solution, gradually adding during the pro- 
cess (by small portions,) as much more of the pulverized lime as will 
give the whole a proper (rather diluted) body, to be laid on with a 
painter’s brush* New work when finished as a preventative should 
be dressed with the composition, at least twice after well drying the 
first coat ; old work as a curative ^'hen remo^ and repaired, (such 
as diseased wainscott) should be perfectly dried by exposition to 
the air, and then well dressed on its back before it is returned to its 
place. 

3. Insects in Schw'eigger having very attentively ex- 

amined the insects contained in the bits of yellow amber of the coasts 
of Prussia, and which at first sight might be thought to be the same as 
the present insects of that country, has found that they in fact often 
belong to the same genera, but not to the same species as those living 
in the present day. Among the small nuiqbcr of insects described 
and. figured in the work of this author, wc observe in particular an un- 
k|iOiwii species of sciatpion^ and a spider which differs from all the 
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species living at present, in not having the head of a single piece with 
the thorax. M. Geriwar, professor, at Halle, has given the result of 
similar investigation in an Entomological Journal, where ho tries 
to determine some species of those amber insects, the analogies 
of which are not found alive at the present day.— JE'd/n, Journ, 
ix. 408. 

• 

4. Analyses by M, Arfwedson.-^Ciimmxon stone of Malsjd : 

Silica \ .... . . 41.87 

AluminU .... . » S0.57 

X.tme . • • . # • • 33.04 

Oxide of Iron 3-93 

Oxide manganese and magnesia .39 


100.70 

Brazilian chrysobery I- Alumina . • 81.43 

Silica • • • 18.73 


100.16* 

Boracltc from Liineburg-borarfe acid . . 69*7 
' ^lagncsia , . . 30.3 

100.0 

Borax, deprived of ils water of crystallization, consists of 

Boracic acid . . . 68.9 

Soda 31.1 

100.0 

The borates ^vere analyzed by being mixed with throe or four 
times their weight of finely-powdercd fluorspar free from silica, and 
aSttfScient quantity of sulphuric acid ; on evaporating the mixture 
and exposing it to a lad heat, all Jhe boracic acid M'as expelled as 
fluoboric acid gas. 'fric quantity of baso was then determined in 
the usual way. 

5. Loose Crystals in a Cavity in Quartz. — Dr. Brewster has re- 
masked the existence of a group of moveable crystals of carbonate of 
limo lying in a fluid in a cavity of a quartz crystal from Quebec, now 
in.the collection of Mr. Allan. The crystal was perfectly sound about 
the cavity, which was of a triangular form, one side being about the 
tenth of an inch long. Ihe fluid was transparent, and as it did not ex- 
pand much by hear, wap probably water. The crystals were trans- 
parent to a considerable degree^ and had a white milky tint when vicWfcd 
by jeOected light. Thrir composition is mferrctfrom the presencie bf 
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siinilarci’yttali-in other speciments of quartz, which have been useer- 
taiiied by experiment to be carbonate of lime. Some years ago Dr, 
Brewster bad occasion to remark the existence of spherical groups .of 
while crystals, both in the solid mass of quartz crystal from Quebec, 
and in cavities in them ; these exactly resembled the crystals in Mr. 
Allan’s specimen, and when analyzed, were found to be calcareous 
spar.— £6/2;/. Jour. ix. 20'8. 

G. Chloride of Polassium.—^lv. Smithson, on examining a mass 
said to have been thrown out of Vesuvius, fouml it to be a red fer- 
ruginotis spongy lava, with here and there a crystal of augite,pyroxine, 
or hornblende, and containing veins of a white crystalline matter, 
which, on examination, proved to be chloride of potassium. Mr. 
Smithson supposes this substance to have been sublimed into tlic 
lava. — Ann, rhil. N. S. vi. 258. 

7* Chlorine a Remedy in Scarlet Fever, — Dr. Brown employs chlo-** 
rine in solution in cases of the scarlet fever, he says with the utmost 
success. From a tea-spoonful to a table-spoonful is given every 
two or throe hours, without the addition of any otlier substance. The 
solution should be fresh and wallowed quickly to avoid coughing; in 
the sore throat sometimes accompai^ing the fever, il is more easily 
swallowed than mucilaginous drinks. As the disease declines, the 
quantity of medicine is diminished : the whole quantity in the cases 
of children has never exceeded two ounces, and in adults five 
ounces. 

8. Efects of the Chloride of Lime as a Disinfector, — MM. Orfila 
Loseure, Gerdy and Hcnnelle, having to examine the body of an in- 
dividual who was supposed to have been poisoned, and who had been 
dead for nearly a month, found the smell so insupportable that they 
wcie induced to try the application of the chloride of lime, as recom- 
mended by M. Labarraque. A solution of this substance was fre- 
quently sprinkled over the body, and produced quite a wonderful 
elVcct, for scarcely had they ir^ade a few i^ppersions when the un- 
pleasant odour was instantly destroyed, and the operation could bo 
proceeded in with comparative comfort. 

9- Efse of Sugar as an Antidote to Lead id Cases of Poisoning. — The 
following fact has been slated by M. Heynard to the Socicte des 
Sciences of Lisle. During the campaign of Russia several loaves of 
^ugar. had been enclosed in a chest containing some flasks of extract 
^f lead. One of these flasks having been broken, the liquid escaped, 
anditbe sugar became impregnated with it. During the distresses of 
l|ie campaign it was necessary to Imve recourse to this sugar; but far 
f^n producing the fatal resuhs which were expected, the* sugar 
fo|:mcd a salutary aHiclc of nourishment to those who made uso of it, 
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and gave them a degree of vigour and activity which was of the greatest 
service in enabling them to support the fatigues of marching* Hence 
M. Keynard thinks that sugar might be adopted for preventing the 
effects of subacetatc of lead, instead of the sulphates of soda, and of 
magnesia, which are not always at hand.«^iV/cd. Rep. xx, 441 1 or 
Journal d^AgriculturCy &c. 

• ✓ 

10. Volcanic Eruption in Iceland.^On the !22d of June last, a great 
noise began in Myrdals Jokel^ on the south side of Iceland, and on 
the 26th there was a dreadful volcanic eruption from the Crater 
Kotlugian, which had Jbeen quiet since 1775. Pumice and ashes 
were thrown to a great distance, and even covered ships that were 
90 miles from the coast. The ice on the sununit of the mountain was 
lorn asunder, prodigious masses rolled into il^e sea, while tori'cnts of 
water thrown from the crater covered the adjacent country with mud 
and slime. There were three distinct eruptions, since which the 
mountain has been tranquil. This new volcano lies from six to eight 
leagues to the east of Kyafalle Jokcl, which broke out in December 
last, and about twelve leagues south-east of Hccla. 

11. Periodical Rise and Fall of the J}arometct \ — Colonel Wright, 
member of the Ceylon Literary ,iind Agricultural Society, is said to 
have discovered that wdthili the tropics, the mercury rises and falls 
twice within the twenty-four hours, with such regularity as to 
ailbrd almost an opportunity of measuring khc lapse of time by this 
instrument, 

' 12. Periodical Thunder Storms. — Mr. Ronalds has quoted the curi- 
ous remarks of Volta on the re-appearance of thunder storms for many 
days. together, at the same hour and in the same place. “ It isnejcessary 
to inhabit a mountainous country, and particularly the neighbourhood 
of lakes, such as Como, the precincts of Lario, Verbano, Varese, 
Lugano, Lecco, and the whole mountains of Bianca, Borgama, &c., 
in ordc^r to be convinced of such periods and fixations (so to speak) 
of thunder storms at this or that valley or opening of a mountain, 
which last until some wind or remailsabie change in the atmosphere 
shall occur to destroy them.” Volta ascribes the effect to a state of 
the atmosphere produced by the storms' of the preceding day. 

13. Voyage of Difcoverst^^Cnpt Otto von KoUebue is again about 
to circumnavigate the world, having already been twice round it. The 
preaentexpedition i$ appointed by the Russian government, and is well 
furnished with every thing that x:an promote Its object. The object 
is rather to make accurate surveys than new discoveries, but an astro- 
nomer, mineralogist, and naturalist, from the University of Dorpat go 
with it, as well ks other scientific men. The instruments are by 
Troughton and, Jones, of London, 
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14, Afnniatcuke of Conferta Comdides.-^M. Bose read a report to 
the Royal Academy of Sciences, in the name of a commission, of a 
Memoir of M. Gaiilon, of Dieppe, relative to that species of marine 
conferva which M. Decandollc has ranged in the genera ceramion^ 
and which Dilhvyn has figured under the name of Conferva Comoides^ 
Gaillon having observed at very short intervals for a whole 
year the filaments of the Conferva Comoide saw the green corpuscules, 
which are sometimes ovoide and sometimes square, and which form 
the central line, leave the filaments of themselves, move slowly or 
rapidly, change their direction, and act indeed like the animalcula 
of infusions, observed by Muller. Then taking entire filaments of the 
conferva, comoide, he forced the animalcula: to separate before their 
time, and observed the same phenomenon. Such is the necessity of 
association, that as soon as the young ones can, they place themselves 
end to end in a line, and then exude a mucus, which, becoming 
membranous, envelopes them entirely. The bifurcations are formed 
in the same manner.— Ann. dt Chmie^ xxiv. 208, 


LITERARY NOTICES. 

Mr. John Curtis has in the press the first No. of his Illustrations 
of English Insects. We understand the intention of the author is 
to publish highly* finished figures of such species of insects (with 
the plants upon which they are found,) as constitute the British 
genera, with accurate representations of the parts on which the 
characters are founded, and descriptive letter-press to each plate, 
giving, as far as possible, the habits and economy of the subjects 
selected. The work will be published monthly, to commence the 
first of January, 1824. 


Mr. Frost intends publishing^a Quarterly Botanical Journal, with 
occasional plates. 


A geographical, statistical, and historical description of the 
Empire of Cnina, and its Dependencies: by Julius Klaproth, mem- 
ber of tbe Asiatic Societies of London and Paris ; of the Royal 
Society of Gottingen ; of the Imperial Society of Naturalists, in 
Moscow ; is preparing for publication, in 2 vols., quarto. 



Art. XIX.-^METE 0R0L0GICAL DIARY fortl^ Months of September, October and NovcnoS)^, 1823, kept at Earl 

Spencer’s Seat at AUhoip, in Nortliamptonshire. 

The Thermometer hangs in a North-eastern Aspect, about five feet from the ground, and a foot from the wall. 
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ACID of the triple prussiateg, experiments on, 102, 103. On the 
purpuric acid, 104. New mode of forming cyanic acid, ibid,^ 
105, 106. Influence of tartaric acid in certain cases of ana- 
lysis, 107-109. Comparative examination of the acids of but- 
ter, of the phocenic, and hircic, acids, 112, 113. Action of 
nitric acid on charcoal, 161. Hydriodic acid, a test for pla- 
tinum in solution, 166. On the carbonic and muriatic acids of 
the Atmosphere, 172 
Aerolite^ notice of, 184 

Jir^ experiments on the vibration of, 371, 372 
Alkali^ vegetable, discovered in rhubarb, 172 
Ajnnl^amatioyi of nickel and cobalt, by arsenic, 166 
Amber y on animals preserved in, 41-44, 393, 394, Remarks on 
the nature and origin of that subslance, 44-48 
Amid (Professor,) abstract of the microscopical observations of, 
388-393 

Ammonia, on the presence of, in the rust of iron formed in houses, 
380,381 

AmmoniacaUGa?, inflammability of, 165, 166 
Analysis (chemical,) uncertainty of, 164, 165; 378. Various 
analyses by M. Arfwedson, 394 
Analyses 0 ^ scientific books, 134-138, 301-347 
Aninml Kmgdom, outlines of Sir Everard Home’s system of, pro- 
posed from the modification of the human ovum, 324-326 
Animalcnlce of the conferva comoides, notice of, 397 
Anthradtc^ fusion of, 160 

Apothecaries' Company^ histori(;al notice of, 193-195. In what 
manner its affairs are conducted, 196-108. Description of the 
laboratories at Apolhecaries’-liall, 199-202 
Aquatic salamander, the process of the re-production of the mem- 
bers of, described, 84-96 

Arcnaceo-calcareous substance found near Dclvine, in Perthshire, 
account of, 79-84 

Arfwedson (M.) various chemical analyses by, 394 
Arsenic, nickel and cobalt amalgamated by, 166 
AsfrowowfcttI collections, 139-154,348-366. Tables of astronomi- 
cal phenomena for the first three months of the year 1824, 
586.297 

Astronomyi (physical,) observations on the modern theory of, 

^ 70 - 27 * 
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Barometer^ periodical rise and fall of^ 396* Description of a 
mountain*baroineter, 277-279 
Baryta^ composition of the muriate of, 384 
Bauer (Francis^ microscopical observations of, on the sus- 

pension of the muscular motions of the vibrio tritici, 326 
Beavan (B., esq.) Notice of the observations of, on the heights of 
places in the trigonometrical survey of Great Britain, 330 
Benzoic Acid found in the ripe fruit of the clove-tree, 378 
Berthier (M. P.) On the sulphurets resulting from the reduction 
of some sulphates, by means of charcoal, 100-102 
Berihoud (F.) Observations of, on the dead escapement, with re- 
marks, 2-8 

Bidone (M.) Hydraulic experiments of, on the propagation of 
waves, 370, 371 

Bizio (M.), experiments of, on the colouring matter of the blood, 
173, 174, and on evitrogene, 174, 175, 176 
Blood, examination of, and of its action on the different phenomena 
of life, 115-123. On the colouring matter of the blood, 173, 
174 

Blowpipe, combustion by, under water* 167. Supports for the ig- 
nition of particles by, 379 » 

Boa Constrictor, urate of ammonia found in the excrement of, 177 
Boletus Igniarius, observations on, 185 
Books, (scientific), analysis of, 134-138, r30 1-347 
Borax, constituent parts of, when deprived of its water of crystal- 
lization, 394 

Boracete, analysis of, 394 

Boyd (Mr. Win.), observations of, on Mr. Rider's rotatory steam 
engine, 268-270 

Brande, (W. T., esq.), outline of his course of lectures on chemis- 
try at the Royal Institution, 191, 192. Observations on the ul- 
timate analysis of certain vegetable salifiable bases, 279-286. 
Notice of his course at Apothecaries' Hall, 399 
Brooke (H. J. A., esq.), description by, of some undescribed mi- 
nerals, 274-277 

Butter, comparative examination of the acid of, 112, 113, Facts 
subservient to the history of cow-butter, 1 14, 115 

Cadmium, from zinc works, 383 

Camp, (Roman), at Mitchley, near Birmingham, described, 24- 
26 

Cape of Oood Hope, account of some parhelia seen at, 365, 366. 
And of a remarkable grotto in the interior of that country, 272- 
274 

Carbon, experiments with the sulphurets of, 99. Notice of crys- 
tallized carbon, 162 

Carbonate of magnesia, existence of» in the urinary calculi.of her; 
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,b i y or ou$ animals, 109. Native carbonate of soda found in India, 
178 

Carburetted hydrogen gas, notice of a nevir one, 381 
Cashsy report on an improved sliding rule for, with rules for its use, 
357-361. ‘ Mode of computing the contents of a cask from the 
wake, 362, 363 * 

Caulineafrd^iliOiCitculdLiiovi of the sap, discovered in, 388, 389 
Chalk, effects of burning on^ 38S, 387 
Chara flexilis, organization of, 389, 390 

Charcoal, fusion of, 158, 159. The action of nitric acid on, 161, 
162. Charcoal discovered in the cinders of Vesuvius, 180. Ex^ 
periments on the proportion of charcoal obtained from woods of 
a greater specific gi avity than box, 264, 265 
Chemical Science, miscellaneous intelligence in, 156-177, 372-388* 
Chevreul, (M.)» memoir of, on the causes of the diversities found 
in soaps, and on a new group of organic acids, 109-113. Facts 
collected by him, relative to the history of cow-butter, 114, 115 
Childrenite, a nou-ilescript mineral, account of, 274, 275 
Chimnics, extinction of fires in, 156 
Chinese year, remarks on, 331, 

Chloride of potassium thrown out by, Vesuvius, 395. Effects of 
chloride of lime, as a disinfector, 395 
Chlorine, a remedy in scarlet fever, 395 
Chrysoberi/I, Brazilian, analysis of, 394 
Cinchona, analysis of, 279-282, 285, 286 
Cinnamon Stone of Mtilsjo, analysis of, 394 
Cloth, process for making water proof, 155 
Cloxe^^Tree, Benzoic acid found in the ripe fruit of, 378 
Cobalt and nickel, amalgamation of, by arsenic, 166 
Comets, catalogue of the orbits of, which have hitherto been com- 
puted, 149-154, 349-356 
Corn, prevention of smut in, 156 
Crystals, loose, discovered in quartz, 394 
Cumming.(^M*), observations of, on tliedead escapement, 9, 10 
Cumminy (Professor), tabic of thermo-electrics, by, 171. On 
thermo-electric rotation, 372, 373. And on a thermo-electric 
phenomenon with iron, 374 

Cuibush (Dr.), experiineiis by, with nitric acid, on charcoal, 161. 
Cyanic Acid, new mode of forming, 104-106 
production of, 161 

Cystic Oxi^, compounds of, 176, 177 

DahUne, a bow vegetable principle, account of, 387 
Dams (J. F. Esq.), notice of his remarks on the Chinese,year, 331, 
332 ' \ 

Daujjr (Sir Humphrey), address of, on delivering the Copley Me- 
VoL. XVI. 2 D 
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Dead Escapement^ theory of, and on the reducing it to practice for 
clocks with seconds and longer pendulums, 1-24 
Delvine, account of an arenaceo-calcareous substance found near, 

' 79-84 

DeAv^ remarks ou the deposition of, 35-41 
Diaviondy fusion of, 160. j^Iatrix of the Brazilian diamond, 178 
Dobereiner (M.), extraordinary experiment by, on the ignition of 
platinum by a jet of hydrogen, 179. And on the action of pla- 
tina, on mixtures of oxygen, hydrogen, and other gases, 375, 
376. Notice of his eudiometer, 374 
Dufour (Colonel), experiments of, on the tenacity of iron wire, 
367, 368. Account of the iron wire bridge of suspension, con- 
structed by him at Geneva, 369, 370 
Dumbness, case of, cured by electricity, 187-189 

Earth, acid, of Persia, experimouts on, 179 
EartJujuake, shock of, at sea, 184 

Eaton (Professor), observations of, ou the boletus igtiiarius, 185 
Electrical Machine, horizontal plate, notice of, 171 
Electricity, on the employment of,^ in the treatment of cah'ulous 
cases, 185-187. Instance of dumbness cured by, 187-189 
Eleclro^Macfnciism, observations ou the electro-magnetic multi- 
plier of Soliwciggcr, and on some of ils applications, 123-126. 
Experiments on thermo-electric magpetism, 1 26- 1 30. Table of 
thermo-electrics, 171. Elcctro-magmelic cflfects of alkalies, 
acids, and salts, 168-170. Notice of recent clectro-magnetieal 
experiments by Oersted, Wollaston, and .Sebcch, 342-344. Ou 
tbcrmo-elcctric rotation, 372-373. Thermo-electric phenome- 
non, with iron, 374 

Epidermis of plants, microscopical observations on, 391, 392 
Eritroycue, experiments on, 174-176 
Escapement, sec Dead EscapemetU 

Ether, e.xperiments on, made by the simultaneous application of 
heat and compression, 93, 99. Remarks thereon, 100 
Eudiometer, notice of a new one, 374 

Fallows (Rev. F.), account of some parhelia, seen at the Cape of 
Good Hope, 365, 366 

Fat, change of, by water, heat, and pressure, 172 
Faraday (M.), on change of musket balls in shapneli shells, 163.^ 
On action of gunpowder on lead, 163. On change of colour of 
plate glass by light, 164. Historical statement respecting the 
liquefaction of gases, 229-240 
February 1824, astronomical phenomena for, 292-294 
Finch (John, Esq.), description of a Roman camp by, at Mitchloy, 
near Birmingham, 24-26 
Fires, extinction of, in chimnies, 166 
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Fourier (Baron), account of some thermo-electric experiments, 
126-130 

Gas, evolution of, during metallic precipitation, 168. Historical 
statement of the liquefaction of gases, 229-240. Correction of 
the bulk of gases for temperature, *378, 379 

Gauging casks, report on a new slidrtig rule for, with problems, 
357-365 

Gay Lussac (M.), experiments of, on the acid of the triple prus- 
siates, 102-104 

Geneva^ notice of a bridge of suspension at, 369, 370 

Goldingham (J. Esq.), experiments of, for ascertaining the velocity 
of sound, 332 

Graham (George), inventor of the dead escapement, 1 . Biogra- 
phical notice of him, 2 

Great Pintain^ remarks on the numerical changes of population 
in, 203-210 

Grceynoich mural circle, accuracy of, 189 

Griffiths (Mr. T.), cx[)orirnents of, on the proportion of charcoal 
obtained from woods having a greater specific gravity than box, 
264, 265 

Groomhridge's (Mr.), transit circle, accuracy of, determined, 189 

Grotio in the interior of the Cape of Good Hope, described, 272- 
274 

Gunpowder f action of, on* lead, 163. Inflammation of gunpowder 
by slacking lime, ibid 

Gwruc//, ^Goldsworthy), lectures of, on chemical science, analysed, 
301. Extravagant eulogies of them, in some newspapers, ibid. 
Specimens of the author’s originality in treating of the higher 
departments of chemistry, 301-305. And of his bUiiidcrs in the 
practical parts of that science, 305-309 

Harvey t (George, Esq.,) remarks on the deposition of dew, 35-41, 
And on the numerical changes of the population of Great Bri- 
tain, 203-210 • 

eflccls of the simultaneous application of, to certain liquids. 
98-99. Remarks Iherccn, 100. i^olubllity diminished by heat, 165 

Henry ^ (Dr. Win.,) elements of Chemistry, (ninth edition,) ana- 
lyzed, 332-347. Plan ef this cdilion, 334. Remarks on the 
formulee adopted for equating the volumes and specific gravity 
of gases, ibid. And on Dr. Henry’s chapter on chemical afti- 
iiity, 334-337, On his account of the atomic theory, 33S-311, 
On his view of electricity, 341-346. And on his arrangement of 
the metals, 344-347 

Herring^ Fishery^ natural history and navigation of, 210-221. 
Observations on the present commercial and political state of the 
herring fishery, 222-228. 

2 D 2 
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//irdc Ecid, comparative examination of 1 12*1 13 
Homey (Sir Everard,) lectures on comparative anatomy, analysis 
of, 134. Plan of the work, with extracts and remarks, i;)4- 
138. His discovery of the human ovum, 321-323. And of the 
breeding of marsupial and of cold-blooded animals, 323, 324. 
Remarks on, and outline* of, bis synopsis of the system of the 
animal kingdom, proposed from his modification of ovum, 324- 
326. On the difference of structure between the human mem- 
branum tympani, and that of the elephant, 327, 328. On the 
double organs of generation of the lamprey, 332 
Hoi'nstoncy extraordinary formation of llio 178 
Hydriodic acid, a tost for platinum in solution, 156 

Icelandy notice of volcanic eruptions in, 396 
Inflammahilihj of ammoniacal gas, 165, 166 
Inflammation of gunpowder, by slacking lime, 163 
Intelligence ^ see Miscellaneous Intelligence 

Inverse ISeries^ extension of, for the computation of refraction, to- 
gether with a direct solution of the problem, 139-148 
lodincy presence of, in the waters of Sales, 168. 

Irony alloys of zinc with, 383 r 

Iron WirCy experiment on the tenacity of» 367, 368, Account of 
the suspension bridge of iron wire, at Geneva, 360, 370 
Jameses powders, composition of, 167 
January y 1824, astronomical phenomena for, 289-291 
Jassaert, (M.,) notice of a qnadrtiple salt discovered by, 384,385 
Jumotriy notice of the hot-springs of, 183, 184 ^ 

Kotzebue, (Captain,) voyage of circumnavigation by, announced, 
396 

Kupferschaum, analysis of, 277 

Laboratories at Apothecaries' Hall described, 199-202 
Lamarc/f'5 genera of shells, translated, 49-78, 241*258. Remarks 
on his system, 258, 259. Explanation of the plates illustrating 
the gcinTa of sliells, 260-264 * 

Lamhton, (Lieut. Col.,) corrections by, applied to the great merio- 
dinal arc, to reduce it to the parliamentary standard, 328 
Lassaigncy (M.,) on the purpuric acid, 104. On the existence of 
carbonate of magnesia in the urinary calculi of herbivorous ani- 
mals, 109* On the compounds of cystic oxide, 176,177 
Latour, (M. de,) on the ctfects obtained fv6m the simultaneous ap- 
pUcation of heat and compression to certain liquids, 98-100. 
Experiments of, with certain substances under high pressures, 
156, 167 

Lava of Vesuvius, examination of, 180, 181 

Leddy action of gunjpowder on, 163. Pyrophorus, obtained from 
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the tartrato of lead, 385. Sugar an antidote to, in case of 
poisoning, 395 

Limestone^ effects of burning on, 386, 387 

Lighii influence of, on the purple tint of plate glass, 164 

Lightnings on the direction of, 185 

Limes composition of the muriates of, 384. Effects of the chloride 
of, as a disinfector, 395 * 

Liquefaction of gases, historical statement respecting, 229-240 
Literary Notices^ 397 

Labels (Dr.,) notice of a green pigment, invented by, 385 
London Bridges Observations on the project for taking down and 
rebuilding, and on the late Mr. Kennie’s design for a new Bridge 
27-35. 

Longchamps (M.,) on the uncertainty of chemical analysis, 164, 
165 


Dfac CuUochs (Dr.,) on animals preserved in amber, 41-44. Rc- 
marksjon the nature and origin of that substance, 44-48. On an 
arenacco-(!alcaret)us substance found near Delvinc in Perthshire, 
79-S4. On the migrations and natural history of the herring, 
210-221. And on the presoht commercial and political state of 
the herring fishery, 222-228, * 

Marchs 1 824, astroncmiicul phenomena for, 295-297 
il/ar.s//, (Mr,,) experiments of, on thermo-electric rotation, 373-374 
Mechanical Sciences infelligehce in, 155, 156, 367'-372 
Meteorological Diary for 3 ii]y\ July s and August, 1823, 190. For 
September, October, and November, 3f)8 
Miscellaneous Intelligence in mechanical science, 155, 156, 367-372. 

In chemical science, 156-177, 372. In natural history, 178-189 
Mitchleys Ueinains of Roman camp at, described, 24-26 
Monticclli and Covelli, (MM.,) examination of the recent lava of 
Vesuvius by, 180, 181, Of its volcanic electricity, 181, 182. 
And of its eruption in October 1822, 182, 183 
Morphias analysis of, 28 3,, 2 84, 285 
MoryeZs (M.,) on the phenomena cf Shadows, 371 
Mountain Barometers description of, 277-279 
Muriates of baryta, strontia, and lime, composition of, 384 
Musket Balks charge of, in shrapncll shells, 163 

Natural IHstorys miscellaneous intelligence in, 177-189, 388-398 
ATc/wiicaf collections, 139-154 

Newmans (J.,) description of a mountain barometer, with an iron 
cistern, 277-279 

Nickel and cobalt, amalgamation of, by arsenic, 166 

Oersted (M.), observations of, on Schweigger’s electro-magnetic 
multiplier, 123-126, Experiments of, on thermo-electric mag- 
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netism^ 126-100. Account of his experiments with the magne- 
tic needle, 342, 343 

OilSi new process for extracting elainifrom, 109 
OlberSf (Dr.), catalogue of the orbits of all the comets hitherto 
computed, 149-154, 349*356 

Ovum, human, notice of Sir Everard Home's discovery of, 321- 
323 

Painting on pottery, experiments on, 156 
Pajot des Charmes (M. C.), notice of the new coloured test papers 
invented by, 380 

Parhelia seen at the Cape of Good Hope, account of, 365, 366 
Partington (Miles, esq.), case of dumbness cured by, by means of 
electricity, 187-189 

Payne {MX new vegetable principle discovered by, 387 
Pedet (M.), new process by, for extracting elain^from oils, 109 
Penn (Granville), suppUment to the comparative estimate of the 
mineral and mosaical genealogies, analysis of, with remarks, 300- 
321 

Perkins s engine, clianere of fat in, by water, heat, and pressure, 
172, 173 • 

Phillips (Mr.), experiments^ of, to determine the certainty of che- 
mical analysis, 378. On the composition of the muiiatcs of 
Baryta, Strontia, and Lime, 384 • 

Phocenic acid, comparative examination of, 112, 113 
Pigment (Green), directions for preparing, 385, 386 
Plants, experiments on the circulation of the sap in, 388-391. On 
their epidermis, 391. Mode of union in their vegetable struc- 
ture, 392. On their air-vessels, 392, 393 
Plate^Glass, purple tint of, affected by light, 164 
Platinum, chromium detected in the ore of, 166. Ilydriodic acid, 
a test for, in solution, Extraordinary experiment on (he 

ignition of, by a jet of hydrogen, 179. And its action on mix- 
tures of oxygen, hydrogen, gtnd other gases, 375, 376-378 
Plumbago, fusion of, 157, 158. Notice of artificial plumbago, 
162 

Poland, notice of organic remains in, 179 

Pollen of the Portluca Oleracea, microscopical observations on, 
390, 391 

Pond (John, esq.), address to, on his; receiving the Copley meda!, 
298, 299. Observations of, on the changes which have taken 
place in the declination of some of the principal fixed stars, 328, 
329. ‘And on the parallax of a lyre, 329, 330 
Population of Great Britain, remarks on the changes of, as divided 
into the classes of agriculturists, manufactures, and non-produc- 
tive labourers, 2Q3'»210 

Prevost (Dr.), and t)umas (M.), exammation by, of the blood, 
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and of its action on the different phenomena of life, 115-123. 
Experiments of, on the employment of electricity in calculous 
cases, 185-187 

Prize Questions, by the Royal Academy of Sciences, at Paris, 177 

Prussian Blue, discovered in urine, 177 

PrussiateSy (triple), experiments on the acid of, 102, 103 

Purpuric acid, note on, 104 

Pi/rophorus, obtained from the tartrate of lead, 385 

Quinia, analysis of, 283-285 

Rennie (Mr.,) remarks on the design of, for London bridge, 28-35 
Rhubarb, vegetable alkali discovered in, 172 
Rider (Mr. J.,) description of the rotatory steam-engine, invented 
by, 2()7, 2(i8. Remarks thereon, 269, 270 
Rose (G.) observations of, on felspar, albite, labradore, and anor- 
thite, 106, 107 

Rose (Mr. II.,) on titanium and its combinations with oxygen, and 
sulphur, 97, 98. Furtlier experiments on titanium, 38 L Ti- 
tanates, 382. Sulphuret of titanium, 382, 383. On the in- 
iluencc of tartaric acid in certain cases of analysis, 107-109. On 
the solubility of substances induced by the tartaric acid, 379 
Royal Society of London, Proceedings of, 297-299. OlHcers of, 
299, 300. Analysis of their philosophical transactions for the 
year 1823, Part L, 326-332 
Rust of iron, on the presence of ammonia in, 380,381 

Sahmander (Aquatic,) the general process of the re-production of 
the members of, described, 84-89. Variations in that process, 
89-92. Comparison of the process of re-production in diffe- 
rent animals possessing this power, 92-94. General observa- 
tions, 94-96 

Salt, new quadruple, notice of, 384, 385 
Sap, circulation^ of, in vegetables, ^experiments on, 388-390 
Snvart (M. F.,) experimental researches of, on the vibration of air 
Scarlet' Fever, chlorine a remedy for, 395 

Schumheher (Professor,) catalogue of the orbits of all the comets 
hitherto computed, 149-154, 349-356 
Schweiggers electro-magnetic multiple or, observations on, 123- 
126# Notice of insects discovered by him in amber, 393 
Science (Foreign,) Progress of, 97-133 
AScicw/i/?c analysis of, 134-138; 301-347 
Shadows, on the phenomena of, 37 1 

'Shells^ genera of, described, 49-79, 241-258. Observations thereon 
258, 259. Description of the plates illustrating them, 260-264. 
Shrapnell^ShellSi change of muskct-ballsf iiii 163 
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Silliman (Professor,) fusion of charcoal, plumbago, anthracite, 
and diamond by, 157-161 

SlidinyRule for gauging casks, report on an improved one, 
357-361 

Smut, prevention of, in corn, 156 

Soap$, causes of the diversities of, 1 10, 111. Considered with re- 
gard to smell, 111, 112 
Soda, native carbonate of, found in India, 178 
Solubility diminshed by heat, 165 
Somervillite, anon-descript mineral, account of, 275, 276 
South (James, Esq.,) astronomical phenomena arranged by, for 
first three months in the year 1824, 286-297 
Spars, observations on the different species of, 106, 107 
Steam, action of, on solutions of silver and gold, 162 
Steel, cutting of, by soft iron, 155 
Sugar, use of, as an antidote to lead, 395 

Sulphurets, experiments on, resulting from the reduction of some 
sulphates by means of charcoal, 100-102 

Tamar (river,) notice of an intended'^chain bridge over, 155 
Tartaric acid, influence of, ki certain cases of analysis, 107-109 
Tartrate of lead, pyrophorus obtained from, 385 
Taylor*s Theorem, demonstration of, 229 

Temperature, increased of mines, hypelhesis to account for, 317, 
'318, note 

Tenacity of iron wire, experiments on, 367, 368 
Test Papers, notice of two new coloured ones, 380 
Thames (river,) probable mischiefs from, on taking down and re- 
, building London bridge, 27. Remarks on Mr. Rennie^s design 
for a new bridge over this river, 28-35 
Thermo-electrics, table of, 171. Experiments c^\ thermo-electric 
magnetism, 126-130. And on thermo-electric rotation, 372, 
373. Thermo-electric phenomenon, with iron, 374 
Thompson (Mr. G.), description^f a grotto in tlie interior of the 
Cape of Good Hope, 272-274 
Thtinder Storm, periodical, notice of, 396 
Tide-Gauge, new, description of, 348 

Titanium, combinations of, with oxygen and sulphur, 97, 98. 
Experiments and observations on metallic titanium, 326, 327, 
381, 382 

Todd (Dr. T. J.), on the process of the reproduction of the members 
of the aquatic salamander, 84-96 
Touchwood, observations on, 186 

XJltra/mrim, adulteration of, 167 
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Vauquelin (M.)? reflections on volcanoes by, 130-133 
Veyctables, see Plants 

Vesuvius^ examination of recent lava of, 180, 181, Charcoal dis- 
covered in its cinders, 180. Electric phenomena of this moun- 
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